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PREFACE. 



Science, in its popular signification, means knowledge 
reduced to order ; that is, knowledge so classified and arranged, 
as to be easily remembered, readily referred to, and advanta- 
geously applied. 

Arithmetic is the science of numbers. It is the foundation 
of the exact and mixed sciences and a knowledge of it is an 
important element either of a liberal or practical education. 
While Arithmetic is a science in all that concerns the properties 
of nvunbers, it is an art in all that relates to their practical 
application. 

It is the first subject in a well-arranged course of instruction 
to which the reasoning powers of the mind are applied, and is 
the guide-book of the mechanic and man of business. It is the 
first fountain at which the young votary of knowledge drinks 
the pure waters of intellectual truth. 

It has seemed, to the author, of the first importance that this 
subject should be well treated in our Elementary Text Books. 
In the hope of contributing something to so desirable an end, he 
has prepared a series of arithmetical work^ embracing four 
books, entitled. Primary Arithmetic ; Intellectual Arithmetic ; 
School Arithmetic ; and University Arithmetic — the latter of 
which is the present volume. 

Primary Arithmetic. This first book is adapted to the 
capacities and wants of young children. Sensible objects are 
employed to illustrate and make familiar the simple combi- 
nations and relations of numbers. Each lesson embraces one 
combination of numbers, or one set of combinations. 
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Intellectual Arithmetic. This work is designed to pre^ 
sent a thorough analysis of the science of numbers, and to form 
a complete course of mental arithmetic. It is thought to be 
accessible to young pupils by the simplicity and gradation of 
its methods, and to be particularly adapted to the wants of 
advanced students, as the attempt has been faithfully made to 
give the subjects of which it treats a scientific arrangement 
and logical connection in all the higher methods of arithmeti- 
cal analysis. 

School Arithmetic. Great pains has been taken in the 
preparation of this book to combine theory and practice ; to 
explain and illustrate principles, and to apply them to the 
common business transactions of life — to make it emphatically 
a practical work. The student is required to demonstrate 
every principle laid down, by a course of mental reasoning, 
before deducing a proposition or making a practical application 
of a rule to examples. He is required to fix upon the unit or 
unity as the base of all numbers, whether integral or frac- 
tional — to reason with constant reference to this base, and thus 
make it the key to the solution of all arithmetical questions. 
It is thought, that the language used in the statement of princi- 
ples, in the definitions of terms, and in the explanation of 
methods, will be ibund to be clear, exact, brief and compre- 
hensive. 

University Arithmetic. This work is designed to answer 
another object. Here, the entire subject is treated as a 
science. The scholar is supposed to be familiar with the simple 
operations in the four ground rules, and with the first principles 
of fractions, these being now taught to small children either 
orally or from elementary treatises. This being premised, the 
language of figures, which are the representatives of numbers, 
is carefully taught, and the different significations of which the 
figures are susceptible, depending on the manner in which they 
are written, are fully explained. It is shown, for example, 
that the simple numbers in which the value of the unit 
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increases from right to left according to the scale of tens, an4 
the Denominate or Compound numbers in >vhich it increases 
according to a varying scale, belong to the same class of num- 
bers, and that both may be treated under the same rules. 
Hence, the rules for Notation, Addition, Subtraction, Multipli- 
cation and Division, have been so constructed as to apply 
equally to all numbers. This arrangement, which the author 
has not seen elsewhere, is deemed an essential improvement in 
the science of Arithmetic. 

In developing the properties of numbers, from their elemen- 
tary to their highest combinations, great labor has been 
bestowed in classification and arrangement It has been a 
leading object to present the entire subject of arithmetic as 
forming a series of dependent and connected propositions : so 
that the pupil, while acquiring useful and practical knowledge, 
may at the same time be introduced to those beautiful methods 
of reasoning, which science alone teaches. 

Great care has been taken to demonstrate every proposition — 
to giv& a complete analysis of all the methods employed, from 
the simplest to the most difficult , and to explain fully, the 
reason of every rule. A full analysis of the science of Num- 
bers has developed but one law ; viz., the law which connects 
all the units of arithmetic with the unit one, and which points 
out the relatio7& of these units to each other. 

In the Appendix, which treats of Units, Weights and Mea- 
sures, &c., the methods of determining the Arbitrary Unit, as 
well as the general law which prevails in the formation of 
numbers, are fully explained. I cannot too earnestly recom- 
mend this part of the work to the special attention of Teachers 
and pupils. 

In fine, the attention of teachers is especially invited to this 
work, because general methods and general rules are employed 
to abridge the common arithmetical processes, and to give to 
them a more scientific and practical character. In the present 
edition the matter is presented in a new form ; the arrange- 
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ment of the subjects is more natural and scientific ; the 
methods have been carefully considered ; the illustrations 
abridged and simplified ; the definitions and rules thoroughly 
revised and corrected ; and a very large number and variety of 
practical examples have been added. The subjects of Frac- 
tions, Proportion, Interest, Percentage, Alligation, Analysis, and 
Weights and Measures, present many new and valuable fea- 
tures, which are not found in other works. 

A Key to the present work has also been published for the 
use of such Teachers as may desire it, — ^prepared with great 
care, containing not only the answers and solutions of all the 
examples, but a full and comprehensive analysis of the more 
difficult ones. 

The author has great pleasure in acknowledging the interest 
which Teachers have manifested in the success of his labors : 
they have suggested many improvements, both in rules and 
methods, not only in his elementary, but also in his advanced 
works. The school room is the tribunal, and the intelligent 
and practical teacher the judge, before whom all text-books 
must stand or fall. 

This general acknowledgment is not a sufficient recognition 
of the valuable labors of Mr. D. W. Fish, a practical Teacher 
of great acuteness and intelligence. He has aided me materially 
in tiie preparation of this work ; and I have great pleasure in 
saying to the teachers of the country that they are indebted to 
him for some of the best practical methods in the applications 
of numbers. 

FisHKiLL Landing, ) 
July^ 1856. ) 
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UNIVERSITY ARITHMETIC. 



DEFINITIONS. 

1. A single thing, is called one or a unit, A number is a 
unit, or a collection of units. 

2. A single thing of a collection, is called the unit or hose of 
the collection* The primary base of every number is the unit 
one. 

3. Science treats of the properties and relations of things : 
Abt is the practical application of the principles of Science. 

4. Abithmetic treats of numbers. It is a science when it 
determines the properties and relations of numbers ; and an 
art, when it applies principles of science to practical purposes. 

5. A Proposition is something to be done, or demonstrated. 

6. An Analysis is an examination of the separate parts of a 
proposition. 

7. An Operation, in Arithmetic, is the act of doing some- 
thing with numbers. The number obtained by an operation is 
called a result, or answer. 

1. What is a single thing called 1 What is a number 1 

2. What is a single thing of a collection called 1 What is the primary 
base of every number T 

3 Of what does science treat 1 What is art 1 

4. Of what does Arithmetic treat 1 When is it a science 1 When an art 1 

5. What is a proposition 1 

6. What is an analysis t 

7. What is an operation 1 What is the number obtamed called t 
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8. A Rule is a direction for performing an operation, and 
may either be inferred from an analysis, or deduced from a 
demonstration. 

9. There are five fimdamental processes of Arithmetic: 
Notation and Numeration, Addition, Subtraction, Multiplication, 
and Division. 

EXPRESSING NUMBERS. 

10. There are three methods of expressing numbers : 

1st. By words, or coomion language ; 
2d. By letters, called the Roman method ; 
3d. By figures, called the Arabic method. 

BY WORDS. 

11. A single thing is called - - . - One, 
One and one more - - . - Two, 
Two and one more - - - - Three. 
Three and one more - - - - Four 
Four and one more . - - . Five. 
Five and one more ... - Six. 
Six and one more - - - - Seven. 
Seven and one more . . - - Fight. 
Eight and one more - - . - Nine. 
Nine and one more - . - - Ten. 

&c. &c &c 

Each of the words, or terms, one^two, three, four. Sec, denotes 
how many units are taken. These terms are generally called 
numbers; though, in fact, they are but the names of num- 
bers. 

d. What is a rule 1 How may it be deduced 1 

9. How many fundamental processes are there in Arithmetic 1 What 
are theyl 

10. How many methods are there of expressing numbers 1 What are 
theyl 

11. What docs each of the words, onCf ticOf three^ &c., denote? What 
are these words generally called ! What are they, in fact 1 
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NOTATION. 

12. Notation is the method of expressing nmnbers either 
by letters or figures. The method by letters, is called Roman 
Notation ; the method by figures is called Arabic Notation. 

ROMAN NOTATION. 

13. In the Roman Notation, seven capital letters are used, 
viz. : I, stands for one ; V, for five ; X, for ten ; L, for fifty ; 
C, iov one hundred; D, for five hundred; and M, for one thou- 
sand. All other numbers are expressed by combining these 
letters^according to the following 

ROMAN TABLE. 



I. - - 


- - One. 


n. - - 


- - Two. 


m.- - 


- - Three. 


IV.- - 


- - Four. 


V. - - . 


- - Five. 


VL- - ■ 


• - Six. 


yn. - . 


• - Seven. 


vin. - . 


■ - Eight. 


IX. - . 


■ - Nme. 


X. - - • 


■ - Ten. 


XX. - ■ 


• - Twenty. 


XXX. ■ 


• - Thirty. 


XL. - - 


• - Forty. 


L. - - - 


■ - Fifty. 


LX. - - 


• - Sixty. 



LXX. - 


Seventy. 


LXXX. 


Eighty. 


XC. - 


Ninety. 


c. . . 


One hundred. 


CC- . 


Two hundred. 


ccc. - 


Three hundred. 


CCCC- 


Four hundred. 


D. . . 


Five hundred. 


DC. - 


Six hundred. 


DCC. - 


Sevfen hundred. 


DCCC- 


Eight hundred. 


DCCCC 


Nine hundred. 


M. - - 


One thousand. 


MD. . 


Fifteen hundred. 


MM. - 


Two thousand. 



Note. — This Notation was used by the Romans : hence, its name. 
It is still used for dates, numbering of chapters, pages, &c. 

The principles of this Notation are these : 

1 . Every time a letter is repeated, the number which it denotes is 
also repeated. 

12. What is Notation 1 What is the method hy letters called 1 What 
is the method by figures called 1 

13. How many letters are used in the Roman Notation \ What are 
theyl What does each stand fori 

ffoLe. — What are the three principles of this Notation 1 
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2. If a letter denoting a less number is written on the right of one 
denoting a greater, their sum will express the number'. 

3. If a letter denoting a less number is written on the left of one 
denoting a greater, their difference will express the number. 

EXAMPLES IN ROMAN NOTATION. 

Express the following numbers in the Romian Notation : 

1. Sixteen. 

2. Fourteen. 

3. Eighteen. 

4. Sixty-nine. 

5. Seventy-eight. 

6. One hundred and fifteen. 

7. Four hundred and nine. 

8. Seven hundred and fifty-one. 

9. One thousand and sixty. 

10. Two thousand and ninety-one. 

11. Five hundred and sixty-nine. 

12. Seven hundred and forty-five. 

13. Nine hundred and sixty-one. 

14. Six hundred and ninety-nine. 

15. Nine hundred and fifty-seven. 

16. One thousand two hundred and six. 

17. Four hundred and ninety-five. 

18. Seven hundred and fifty-five. 

19. Eighteen hundred and forty-seven. 

20. Two thousand five hundred and twenty. 

ARABIC NOTATION. 
14, Arabic Notation is the method of expressing numbers 
by figures. Ten figures are used, and they form the alphabet 
of the Arabic Notation. 

14. Wh&t is Arabic Notation 1 How many figures are used ! What 
do they form 1 Name the figures 1 What does the express 1 What 
are the other figures called 1 
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They are, called zero, cipher, or Naaght, 

1 - - One. 

2 - . - Two. 

8 - - - Three. ' 

4 - - - Four. 

5 . - - Five. . 

6 . - - Six. 

7 - - - Seven. 

8 . - . Eight. 

9 . . . Nine. 

The cipher 0, expresses no value. It is used to denote the 
absence of a thing. The nine other figures are called signifi- 
cant figures^ or Digits, 

15, We have no single figure for the number tea We 
therefore combine the figures already known. This we do by 
writing on the right hand of 1, thus : 

10, which is read, ten. 

This 10 is equal to ten of the units expressed by 1. It is, 
however, but a single t€7i, and may be regarded as a unity the 
value of which is ten times as great as the unit 1. It is called 
a unit of the second order. 

16. When two figures are written by the side of each other, 
the one on the right is in the place of units, and the other in 
the place of tens, or of units of the second order. Each unit of 
the second order is equal to ten units of the first order. 

When units simply are named, units of the first order are 
always meant. 

15. Have we a separate character for tent How do we express tent 
To how many units 1 is 1 ten equal 1 May ten be regarded as a single 
unit 1 Of what order 1 

16. When two figures are written hy the side of each other, what placo 
does the right hand figure occupy 1 The figure on the Icfti When 
units simply are named, what unitv are meant 1 
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17. In order to express ten units of the second order, or one 
hundred, we form a new combination : 

It is done thus, - - - - - 100, 

by writing two ciphers on the right of 1. This number is read, 
one hundred. 

Now, this one hundred expresses 10 units of the second order, 
or 100 units of the first order. The one hundred is but an 
individual hundred, and, in this light, may be regarded as a 
unit of the third order. 

We can now express any number less than one thousand. 

For example, in the number two hundred and fifty- 
five, there are 5 units, 5 tens, and 2 hundreds. Write, 

therefore, 5 units of the first order, 5 units of the secdnd § S 'g 

order, and 2 of the third ; and read from the right, units, "S 5 5 
tens, hundreds. 

In the number five hundred and ninety-five, there are • «• 3 

5 units of the first order, 9 of the second, and five of the ^ « § 

third ; and it is read from the right, units, tenSj hundreds. 5 9 5 

In the number six hundred and four, there are 4 units g «£ 5 

of the first order, of the second, and 6 of the third. J 5 § 

__ R A. 

The right hand fi^gure always expresses units of the 
first order ; the second, units of the second order ; and the third, 
units of the third order, 

18. To express ten units of the third order, or one thousand, 
we form a new combination by writing three ciphers on the 
right of 1 ; thus, 1000. 

Now, this is but one single thousand, and may be regarded as 
a unit of the fourth order. 

17. How do you write one hundred ? To how many units of the second 
order is it equal ? To how many of the first order 1 How may it be 
regarded 1 Of what order 1 How many units of the third order in 200 1 
In 6001 In 9001 

18. To what are ten units of the third order equal 1 How do you writs 
it 1 How do you write a single unit of the first order 1 How do you write 
a unit of the second order 1 Of the third 1 Of the fourth f 
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Thus, we may form as many orders of miits as we please : 
a single unit of the first order is expressed by - - 1, 

a unit of the second order by 1 and ; thus, - - 10, 

a unit of the third order by 1 and two O's ; - - 100, 
a unit of the fourth order by 1 and three O's ; - - 1000, 
a unit of the fifth order by 1 and four O's ; - - 10000 ; 
and so on, for units of higher orders : 

19. Therefore, 

1st. The same figure expresses different units according to the 
place which it occupies : 

2d. Units of the first order occupy the place at the right ; units 
of the second order ^ the second place ; units of the third order, the 
third place^ and so on for places stiU to the left: 

3d. Ten units of the first order make one of the second; ten of 
the second, one of the third; ten of the third, one of the fourth' ; 
and so on for the higher orders : 

4th. When figures are written hy the side of each other, ten 
units in any one place make one unit of the place next at the 
left. 

EXAMPLES IN WRITING THE OBDERS OP UNITS. 

1. Write 7 units of the 1st order. 

2. Write '8 units of the 2d order. 

3. Write 9 units of the 4th order. 

4. Write 3 units of the 1st order, with 9 of the 2d. 

5. Write 9 units of the 3d order, with 6 of the 2d, and 1 of 
the 1st. 

6. Write units of the 2d order, 8 of the 1st, with 4 of the 
3d, and 7 of the 4th. 

19. On what does the unit of a figure depend 1 What is the unit of 
the place on the right 1 What is the unit of the second place 1 What of . 
the third place 1 What of the fourth 1 &c. 

How many units of the first order make one of the second 1 How 
many of the second make one of the third 1 How many of the third one 
of the fourth 1 &c. When figures are written by the side of each other, 
how many units of any place make one unit of the place next at the 
leftr 
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7. Write 8 units of the 6th order, 7 of the 4th, 9 of the 5th, 
of the 3d, 2 of the 2d, and 1 of the 1st. 

8. Write 8 units of the 8th order, 6 of the 7th, of the 1st, 
3 of the 2d, 4 of the 3d, 9 of the 4th, of the 6th, and 2 of 
the 5th. 

9. Write 4 units of the 10th order, 8 of the 7th, 3 of the 9th, 
2 of the 8th, of the 6th, 3 of the Ist, 6 of the 2d, of the 
3d, 1 of the 4th, and 2 of the 5th. 

10. Write 3 units of the 2d order, 2 of the Ist, 9 of the 8d, 
of the 4th, 9 of the 9th, 6 of the 8th, 7 of the 7th, of the 
6th, and 4 of the 5th. 

11. Write 3 units of the 11th order, of the 10th, 8 of the 
4th, of the 5th, 2 of the 6th, of the 7th, 3 of the 8th, 4 of 
the 9th, 1 of the 3d, 2 of the 2d, and 3 of the 1st. 

• 12. Write' 3 units of the 12th order, 6 of the 11th, 3 of the 
8th, 7 of the 6th, 2 of the 4th, and 1 of the 2d. 

13. Write 5 units of the 13th order, 8 of the 12th, of the 
9th, 6 of the 7th, 8 of the 3d, and 12 of the 1st. 

14. Write 7 units of the 14th order, 5 of the 13th, 6 of 
the 12th, 5 of the 10th, 7 of the 8th, 9 of the 6th, 5 of the 
4th, and 8 of the 1st. 

15. Write 9 units of the 15th order, 4 of the .13th, 8 of 
the 9th, 2 of the 6th, 7 of the 3d, and 2 of the 2d. 

16. Write 6 units of. the 16th order, 9 of the 12th, 7 of the 
9th, 4 of the 7th, of the 6th, 8 of the 4th, 9 of the 5th, and 
2 of the 2d. 

17. Write 8 units of the 20th order, 5 of the 18th, 6 of 
the 13th, 4 of the 11th, 9 of the 9th, 1 of the 17th, 4 of the 
5th, and' 9 of the 3d. 

18. Write 6 units of the 10th order, 5 of the 8th, 9 of the 
.6th, of the 4th, and 1 of the 1st. 

19. Write 9 units of the 18th order, and then diminish the 
figure of each order by 1 till you come to and include ; then 
increase the figure of each order by 1, till you reach the first 
order; and thfen read each order. 

.20, Write the wumb^ which has 20 units of the 17th order, 
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of the 14th, 8 of the 16th, 4 of the 13th, of the 8th, of 
the 9th, and one in each of the other places. 

NUMERATION. 

20. Numeration is the art of reaiding correctly any number 
expressed by figures or letters. 

The pupil has already been taught to read all numbers from 
one to one thousand. The Numeration Table will teach him to 
read any number whatever; that is, to express numbers in 
words. 



7lh Period. 6th Period. 5th Period. 
Quintilllons/QuadriUions. Trillions. 



TABLE. 

4th Period. 3d Period. 2d Period. 1st Period. 
Billicms. Millions. Thousands. Uniis. 



s 

o 



.2-2 
3 7 



o 3 c: 



J- o n 

Pop 



us ft3 



'C 9 

H;2 

»^ o o 

I S3 



PC S 

o n:^ 
OQ PQ 



V 



«tJ 05 



£ O fl 

WHpq 



^^ a 
1 =^ 



o a 

xi ci 

00 H '^ 

S c o 



894 216 636 806 304 



•S f^ '3 
3 o fl 

6 2 5 



Notes. — 1. Numbers expressed by more than three figures are 
written and read by periods^ as shown in the above table. 

2. Each period always contains three figures, except the left hand 
period, which may contain one, two or three figures. 

3. The unit of the first, or right-hand period, is 1 : of the second 
period, 1 thousand ; of the third, 1 million ; of the fourth, 1 billion ; 
and so on, for periods, still to the left. 

4. To Quintillions succeed Sextillions, Septillions, Octillions, Non- 
illjons, Decillions, Undecillions, Duodecillions, &c. 

5. The pupil should be required to commit, thoroughly, the names 

20. What is Numeration 1 What is the unit of the first period 1 What 
is the unit' of the second 1 Of the third 1 Of the fourth 1 Fifth T Sixth 1 
Seventh T &c. Give the role for reading numbers. Give the rule for 
writing numbers. 
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of the periods, 8o as to repeat them in their regular order from left 
to right, as well as from right to left. 

6. Formerly, in the English Notation, six places were given to 
Millions, Trillions, Quadrillions, &c. They were read, Millions, Tens 
of Millions, Hundreds of Millions, Thousands of Millions, Tens of- 
Thousands of Millions, Hundreds of Thousands of Millions 3 and the 
same for Billions, Trillions, Quadrillions, &c. This method produc- 
ed great irregularity in the Notation, as it gaye three places to the 
units of the iirst two periods, (viz. : units and thousands,) and six 
places to each of the others The French method, which gives three 
places to the unit of each period, is fully adopted in this country, and 
must soon become universal. 

RULE FOR BEADING NUMBERS. 

I. Divide the number into periods of three figures cocA, begin" 
ning at the right hand. 

II. Name the unit of each figure, beginning at the right hand. 

III. Then, beginning at the left hand, read each period as if 
it stood alone, naming its unit. 

EXAMPLES IN READING NUMBEBS. 

Let the pupil point off and read the following numbers — ^then 
write them in words. 



1. 
2. 
3. 
4. 
5. 



97 

326 

3302 

65042 

742604 



6. 32045607 

7. 90464213 

8. 47364291 

9. 4037902169 
10. 91046302 



16. 8504680467023 

17. 90403040720156 

18. 172304736893210 



11. 784236704 

12. 7403026054 

13. 21704080495 

14. 21896720421 

15. 8140290308097 

19. 30467214302704 

20. 167320410341204 

21. 2164032189765421 



Let each of the above examples, after being written on the 
black board, be analyzed as a class exercise ; thus : 

1. In how many ways may the number 97 be read ? 
Ist. The common way, 97. 
2d. We may read, 9 tens, and 7 units. 
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2. In how many ways may 326 be read ? 

1st. By the common way, three hundred and twenty-six. 
2d. Three hundreds, 2 tens, and 6 units. 
3d. Thirty-two tens, and six units. 

3. In how many ways may the number 5302 be read ? 
1st. Five thousand three hundred and two. 

2d. Five thousand, three hundreds, tens, and 2 units. 
3d. Fifty-three hundreds, tens, and 2 units. 
4th. Five hundred and thirty tens, and 2 units. 

4. In 65042, how many *en thousands ? How many thou- 
sands ? How many hundreds ? How many tens ? How many 
units? 

5. In 742604, how many hundred thousands ? How many 
ten thousands ? How many thousands ? How many hundred? ? 
How many tens ? How many units ? 

RULE FOR WRITING NUMBERS, OR NOTATION. 

I. Begin at the left hand and tante each period in order, as if 
it were a period of units* * 

II. When the number, in any period except the left-hand period, 
can he expressed hy less than three figures, prefix one or two 
ciphers ; and when a vacant period occurs, fUl it with ciphers. 

EXAMPLES IN NOTATION. 

Express the following numbers in figures : 

1. Six hundred and twenty-one. 

2. Five thousand seven hundred and two. * 

3. Eight thousand and one. 

4. Ten thousand four hundred and six. 

5. Sixty-five thousand and twenty-nine. 

6. Forty millions two hundred and forty-one. 

7. Fifty-nine millions three hundred and ten. 

8. Eleven thousand eleven hundred and eleven. 

9. Three hundred millions, one thousand and six. 

10. Sixty-nine billwns, three millions^ two hundred aiid 
eleven. 
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11. Forty-seven qaadrillions, sixty-nine billions, four hun- 
dred and sixty-five thousands, two hundred and seven. 

12. Eight hundred quintillions, four hundred and twenty-nine 
millions, six thousand and nine. 

13. Ninety-five sextillions, eighty-nine millions, eighty-nine 
thousands, three hundred and six. 

14. Six quintillions, four hundred and fifty-one billions, sixty- 
five millions, forty-seven thousands, and one hundred and four. 

15. Write, in figures, nine hundred and ninety-nine billions, 
sixty-five millions, eight hundred and forty-one thousands, four 
hundred and eleven. 

1 6. Four hundred and seventy nonillions, forty octillions, four 
millions, six thousands, two httodred and four. 

17. Sixty-five sextillions, eight hundred quadrillions, seven 
hundred and fifty billions, seven hundred and fifty-one millions, 
nine hundred and seventy-five thousands, three hundred and 
ten. 

FORMATION AND NATURE OF NUMBERS. 

21. The term, one, may refer to any single thing : it has no 
reference to kind or quality : it is called an abstract unit. 

22. The term, one foot^ refers to a single foot, and is called 
a concrete or denominate unit. 

23. An abstract number is one whose unit is abstract : thus, 
three, four, six, &c., are abstract numbers, 

24. A concrete or denominate number, is one whose unit is 
concrete or denominate : thus, thi'ee feet, four dollars, five 
pounds, are denominate numbers. 

25. A Simple Number is a single unit, or a single collection 
of units, either abstract or denominate. 

21. Docs the tenn, orUy refer to the kind of thing to which it is applied t 
What is it called 1 

22. To what does one foot refer 1 What is it called ! 

23. What is an abstract number 1 

24. What is a concrete, or denominate number 1 

25. What is a simple number ? 
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26. Quantity is anything which can be measured by a unit. 

27. Numbers which have the same unit are of the same 
denomination : and numbers having different units are of differ- 
ent denominations. Thus, 4 yards and 6 yards are of the same 
denomination ; but 4 yards and 6 feet are of different denomi- 
nations. 

28. If two or more denominate numbers, having different 
units, are connected together, forming a single expression, this 
is called, a compound denominate number. Thus, 3 yards 2 
feet and 6 inches, is a compound denominate number. 

29. We have seen (Art. 19) that when figures are written 
by the side of each other, thus, 

678904, 
the language implies that ten units of any place make one unit 
of the place next to the left. 

30. When figures are written to express English Currency, 
thus: £ s. d, far. 

4 17 10 3 
the language implies, that four units of the lowest denomination 
make one of the second ; twelve of the second, one of the third ; 
and twenty of the third, one of the fourth. 

31. When figures are written to express Avoirdupois weight, 
thus : T, cwt. qr. lb. oz. dr. 

27 17 2 24 11 10 
the language implies, that 16 units of the lowest denomination 

26. What is quantity 1 

27. When are numbers raid to be of the same denomination 1 When 
of difierent denominations 1 

28. What is a compound denominate number \ 

29. When several figures are simply written by the side of each other, 
what does the language imply 1 

33. In the English Currency, how many units of the lowest denomina- 
tion make one of the second 1 How many of the second one of the third 1 
How many of the third one of the fourth ? 

31. In the Avoirdupois weight, how many of the lowest make one of 
the second \ How many of the second one of the third ? 
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make one of the second; 16 of the seoc»d, one of the third 
25 of the third, one of the fourth ; 4 of the fourth, one of the 
fifth ; and 20 of the fifth, one of the sixth. 

All the other compound denominate numbers are formed on 
the same principle ; and in all of them^we pass from a lower 
to the next higher deTiomincUion by considering how many units 
of the lower make one unit of the next higher.* 

32. A Scale expresses the relations between the different 
units of a number. There are two kinds of scales — uniform 
and varying. In the uniform scale, the number of units which 
make 1 of the next higher is 10. In English Currency, 4, 12, 
and 20, make up the varying scale ; and 16, 16, 25, 4 and 20, 
in Avoirdupois weight. 

SCALE OP TENS. 

33. If we write a row of O's, thus : 









'§ 




g 


§ 




CfQ . 










S TS 




51 






■o 2 e 


TS 


-^ s § 


P 


§ 


•X3 ^^ a 


'2 . *» 


c: (3 -^ 


5 A 


^ 


S fl o 


S fl -"^ 


3 § n: 


P o 




s o jq 


V s 


ffl H pq 


ffi H 


^ 


a: H H 


ffi H P 



0, D 0, 0, 0, 
The language of figures determines the unit of each place, &^d 

also, the law of change in passing from one place to another. 

This is called the decimal system, in which the units change 

according to the scale of tens. 

If it be required to express a given number of units, of any 

* For the Tables of Denominate Numbers, see Appendix, page 383. 

32. What is a scale 1 How many kinds of scales are there 1 What 
are they 1 What is the scale in the common system of numbers 1 What 
is the scale in English Currency 1 What in Avoirdupois weight 1 

33. If a row of O's be written, what does the language of figures deter- 
mine 1 What is such a system called 1 How does the unit change ^ 
How do you express a given number of units of any order 7 
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order, we first select from the arithmetical alphabet the figure 
which designates the number, and then write it in the place 
corresponding to the order. Thus, to express three millions^ 
we write 

3000000; 

and similarlj for all numbers. 

« 

UNITED STATES MONEY. 
34. United States money affords an example of a system of 
denominate units, increasing according to the scale of tens: 
thus, 

®" cT flT ^ - 

5P ^ S o ^ 

H fi P O S 

t 1 1 1 1 

may be read 11 thousand 1 hundred and 11 mills; or, 1111 
cents and 1 mill; or, 111 dimes, 1 cent, and 1 mill ; or, 11 dol- 
lars, 1 dime, 1 cent, and 1 mill ; or, 1 eagle, 1 dollar, 1 dime, 
1 cent, and 1 mill. Thus, we may read the number with any 
one of its units as a base, or we may name them all ; as 
1 eagle, 1 dollar, 1 dime, 1 cent, 1 mill. Generally, in United 
States money, we read in the denominations of dollars cents 
and mills ; and say, 11 dollars 11 cents and 1 mill. 

United States money is denoted by the character, $. The 
figures expressing dollars are separated from those which denote 
cents and mills by a comma ; thus, 
$11,111 
is read, ll^dollars 11 cents 1 mill; the figures on the kft of 
the comma always denote dollars ; the first two on the right 
denote cents, and the third, mills. 

ALIQUOT PARTS. 

One number is said to be an aliquot part of another, when 



34. Are the numbers used in United States money abstract or denomi- 
nate 1 According to what scale do the units change 1 How are dollars 
separated from cents and mills 1 What is an aliquot parti Name the 
aliquot parts of a dollar '^ , 
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it is contained in thdt other an exact number of times. Thus ; 
50 cents, 25 cents, &c, are aliquot parts of a dollar : so also, 
2 months, 3 months, 4 months and 6 months are aliquot parts 
of a year. The parts of a dollar are sometimes expressed frac- 
tionally, as in the following 

TABLE. 



$1 = lOa cents. 

^ of a dollar = 50 cents. 
§■ of a dollar = 331 cents. 
J of a dollar = 25 cents. 
•J- of a dollar = 20 cents. 



^ of a dollar = 12J cents, 
Y^ of a dollar =10 cents. 
^^ of a dollar = 6} cents. 
2^ of a dollar = 5 cents. 

•J of a cent = 5 mills. 



VARYING SCALES. 

35. If we write the well-known signs of the English currency, 
and place 1 under each denomination, we shall have 

£ 5. d, far. 
1111 

Now, the signs £. s, d, and far. fix the value of the unit 1 in 
each denomination ; and they also determine the relations 
between the different units. For example, this simple language 
expresses the following ideas : 

\st That the unit of the right hand place is 1 farthing — of 
the place next at the left, 1 penny— of the next place, 1 shilling 
— of the next place, 1 pound ; and 

'id. That 4 units of the lowest denomination make one unit 
of the next higher ; 12 of the second, one of the third ; and 
20 of the third, one of the fourth. Hence, 4, 12 and 20, make 
up the scale. 

36. If we take the denominate numbers of Avoirdupois 
weight, we have 

Ton cwt. qr, lb. oz. dr. 
111111; 

36 In English currency, is the scale unifonn or varying 1 How does 
it vary t 

36. Name the units of the scale in Avoirdupois weight. 
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in which the units increase in the following manner; viz.: 
counting from the right, 16 units of the lowest denomination 
make 1 unit of the second ; 16 of the second, 1 of the thin^ 
25 of the third, 1 of the fourth ; 4 of the fourth, 1 of the fifth ; 
20 of the fifth, 1 of the sixth. The scale, therefore,. for this 
class of denominate numbers, varies according to the above 
law. 

37. If we take any other class of denominate numbers, as 
Troy weight, or any of the systems of measures, we shall 
have different scales for the formation of the different numbers. 
But in all the formations, we shall recognize the application of 
the same general principles. 

There are, therefore, two general methods of forming the 
different systems of integral numbers from the unit one. The 
first consists in preserving a uniform law of relation between 
the different units. If that law of relation is expressed by 10, 
we have the system of common numbers. 

The second method consists in the application of known, 
though varying laws of change in the units. These changes in 
the units, pi*oduce different systems of denominate numbers, 
each of which has its appropriate scale. 

INTEGRAL UNITS OF ARITHMETIC. 

38.. The Integral units of Arithmetic may be arranged into 
eight classes : 

Ut Abstract units : 2d. Units of currency : Bd. Units of 
length : 4th. Units of surface : 5th. Cubic units, or units of 
volume : 6lh. Units of weight : 7th. Units of time : 8'A. Units 
of circular measure. 

First among the units of arithmetic stands the abstract unit 1 
This is the primary base of all abstract numbers, and becomes 
the base, also, of all denominate numbers, by merely naming, 
in succession, the particular thing to which it is applied. 

37. How many general methods are there of forming numbers from the 
unit one 1 What is the first ? What is the second ! 

38. Into how many general classes may the units of Arithmetic be 
arranged 1 What are they ? 
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OP THE SIGNS. 

39. The sign =, is called the sign oi equality. When placed 
between two numbers it denotes that they are equal; that is, 
that each contains the same number of units. 

The sign +, is called plus, which signifies more. "When placed 
between two numbers it denotes that they are to be added 
together : thus, 3 + 2 = 5. 

The sign — , is called minus, a term signifying less. When 
placed between two numbers it denotes that the one on the 
right is to be taken from the one on the left : thus, G •— 2 = 4. 

The sign x., is called the sign of muUipUccUioru When 
placed between two numbers it denotes that they are to be mul- 
tiplied together ; thus, 12x3, denotes that 12 is to be multi- 
plied by 3. 

The parenthesis is used to indicate that the sum of two or 
more numbers is to be multiplied by a single number : thus, 

(2 + 3 + 5) X 6 
shows, that the sum of 2, 3 and 5 is to l?e multiplied by 6. 

The parenthesis is also used to denote that the difference 
between two numbers is to be multiplied by a third ; thus, 

(5 - 3) X 6, 
denotes that the difference between 5 and 3 is to be multiplied 
by 6. 

The sign -r-, is called the sign of division. When placed 
between two numbers it denotes that the one on the left is to be 
divided by the one on the right : thus, 4-4-5, denotes that 4 is 
to be divided by 5. 

PROPERTIES OP THE 9'S. 

40. In any number, written with a single significant figure, 
as 4, 40, 400, 4000, &c., the excess over exact 9's is equal to 

39. What is the sign of equality ! What is the sign of addition '; 
What of subtraction 1 What of multiplication 1 For what is the paren- 
thesis used 1 What is the sign of division 1 

40. What will be the excess over exact 9's in any number expressed by 
a single significant figure 1 How may the excess over exact 9's be foand 
in any number whatever "! 
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the number of units in the significant figure. For, any sack 
number may be written, . 

4 = 4. 
Also, . . . - 40 = (9 + 1) X 4, 

" - - - - 400 = (99 + 1) X 4, 

" - - . . 4000 = (999 + 1) X 4, 
&c., &c., &;c 

Each of the numbers 9, 99, 999, &c., contains an exact number 
of ys ; hence, when multiplied by 4, the several products will 
contain an exact number of 9's : therefore, 

77ie excess over exact 9's, in each number, is 4 ; and the same 
may he shovm for each of the other significant figures. 
If we write any number, as 

6253, 
we may read it 6 thousands 2 hundreds 50 and 3. Now, tlie 
excess of 9's in the 6 thousands is 6 ; in 2 hundreds it is 2 ; in 
50 it is 5 ; and in 3 it is 3 : hence, in them all, it is 16, which 
is one 9 and 7 over : therefore, 7 is the excess over exact 9's 
in the number 6253. Hence, 

The excess over exact 9*s in any number whatever^ is found by 
adding together the significant figures and rejecting the exact 9's 
from the sum. 

Note. — It is best to reject or drop the 9 as soon as it oceurs : thus 
we say, 3 and 5 are 8 and 2 are 10 ; then, dropping the 9, we say, 
1 to 6 is 7, which is the excess ] and the same for all similar operations. 

1. What i» the excess of 9'8 in 48701 ? In 67498 ? 

2. What is the excess of 9's in 9472021 ? In 2704962 ? 

3. What is the excess of 9's in 87049612 ? In 4987051 ? 

REDUCTION. 

CHANGE OF UNITIES. 

41. Reduction is the operation of changing the unit of a 
number without altering its value. Thus, if we have 4 yards, 

41. What is Reduction \ How do you change yards to feet 1 How do 
you change feet to inches ? How do yoa change inches to feet 1 How do 
you change feet to yards ? 
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in which the nnit is 1 yard, and wish to change to feet, the 
nnit3 of the scale will be 3, since B, feet make 1 yard : there- 
fore, the number of feet will be 

4 X 3 = 12 feet. 
If it were required to reduce 12 feet to inches, the units of the 
scale' would be 12, since 12 inches make 1 foot. Hence, 

4 yards = 4 x 3 = 12 feet = 12 X 12 = 144 inches. 
If, on the contrary, we wish to change 144 inches to feet, and 
then to yards, we should first divide by 12, the units of the 
scale ih passing from inches to feet ; and then by 3, the units 
of the scale in passing from feet to yards. Hence, Reduction 
is of two kinds : 

1st. To reduce a number from a higher unit to a lower : 
Multiply the highest denomination by the number of units in 
the scale which connects it with the next lower, and then, add to 
the prodicct the units of that denomination : Proceed in the same 
manner through all the denominations till the unit is brought to 
the required denomincUion. 

2d, To reduce a number from a lower unit to a higher : 
Divide the given number by the number of units in the scale 
which connects it with the next higher denomination ; and set 
down the remainder, if there be one. Divide the quotient thus 
obtained, and each succeeding quotient in the same manner, till 
the unit is reduced to the required denomination : the last quo^ 
tient with the several remainders annexed, will be the answer. 

EXAMPLES. 

1. Reduce £3 145. 4:d. to pence. We first multiply the £3 
by 20, which gives 60 shillings. We then add 14, making 74 
shillings : we next multiply by 12, and the product is 888 pence : 
to this we add 4rf. and we have 892 pence, which are of the 
same value as £3 145. id. 

If, on the contrary, we wished to change 892 pence to pounds 
shillings and pence, we should first divide by 12 : the quotient 
is 74 shillings, and 4rf. over. We next divide by 20, and the 
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quotient is £3, and 14s, over: hence, the result is £3 14f. id., 
which is equal to 892 pence. 

The reductions, in all the denominate numbers, are made in 
the same manner. 

2. In £5 5s,, how many shil- 
lings, pence, and farthings ? 
£ s. 
5 5 
20 



105 5 shillings added. 
12 



1260 

4 

' 5040 

Here the reduction is from a 
greater to a less unit. 

4. In 34r., lecwty 3qrs.y 
19lb,, how many pounds? 
34 



20 
696 

4 

2787 

25 

13954 

5574 

69694/6*. 



IQcwt added. 



Bqr, added. 



19/6. added. 



3. In 5040 farthings, how many 
pence, shillings, and pounds ? 

4)5040 farthings. 
1 2)1260 pence. 
2| 0)10|5 s hUlings. 
£5 5*. 

In this example, the reduc- 
tion is from a less to a greater 
unit 



5. In 69674/5., how many 
tons, cwt, qr., and lb. 

2 5)69674 . 
4j2787^r. . 
20)696cw7^. 



Ans. 



33471 , 
S4T. l^cwt. 



. . im. 

. . Sqr. 
. . 16cwt 
Sqr. im. 



6. In $426, how many cents ? How many mills ? 

7. In 36 eagles 8 dollars and 6 dimes, how many cents? 

8. In 8750 mills, how many dollars and cents ? 

9. In 43 eagles 3 dollars and 5 mills, how many mills ? 

10. In £37 9«. Sd, how many pence ? 

11. In 1569 farthings, how many pounds, shillings, pence, 
and farthings ? 2* 
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12« lu 721 14ctiH, Iqr, 20lbs., Avoirdapois, how many 
pounds? 

13. In 15445^., Avoidupois, how many tons, cwts., qrs., and 
lbs. 

14. How many grams of silver in 4^., 602?., 12dwt, and 

7^5.? 

15. How many pounds, ounces, pennyweights, and grains of 
gold, in 704121 grains? 

16.1n51fe,l5,l5,19, 2^., Apothecaries* weight, how 
many grains ? 

17. In 174947 grains, how many pounds, ounces, drachms, 
scruples and grains ? 

18. In 6 yards 2 feet 9 inches, how many inches ? 

19. In 5 miles, how many rods, yards, feet and inches ? 

20. In 2730 inches, how many yards feet and inches ? 

21. In 56 square feet, how many square yards ? 

22. In 355 perches, or square rods, how many acres, roods 
and perches ? 

23. In 456 square chains, how many acres ? 

24. In 3-4., 2i?., 8P., how many perches ? 

25. In 14 tons of round timber, how many cubic inches ? 

26. In 31 cords of wood, how many cubic feet ? 

27. In 56320 cubic feet, how many cords ? 

28. In 157 yards of cloth, how many nails ? 

29. In 192 Ells Flem., how many yards? 

30. 97yc?., 3$T., how many Ells English ? 

31. In 4hhd, Wine measure, how many quarts? 

32. In 7560 pints. Wine measure, how many hogsheads? 

33. In 7 hogsheads of ale, how many pints ? 

34. In 74304 half pints of ale, how many barrels ? 

35. In 31 bushels, Dry measure, how many pints ? 

36. In 2110 pints. Dry measure, how many bushels ? 

37. In 2 years of 365^. 5A. 48m. iSsec.f each, how many 
seconds ? 

38. How many months, weeks and days in 254 days, reckon- 
ing th<». month at 30 days ? 
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ADDITION. 

. 42. The sum of two or more numbers is a number containing 
as many units as aU the numbers taken together. 

Addition is the operation of finding the sum of two or more 
numbers. 

1. What is the sum of 769 and 437 operation. 

Analysis. — ^Write the numbers thus : 769 

draw a line beneath them, .... 487 

sum of the units, '16 

sum of the tens, 14 

sum of the hundreds, ..... n 

Entire sum, ... 12696 

The example may be done in another way, thus : 
Set down the number as before : then say, 7 and 9 opsration. 
are 16 : set down 6 in the units place, and the 1 ten 769 

under the 8 in the column of tens. Then say, 1 to 8 487 

are 9, and 6 are 15. Set down the 5 in the column ^J « 

of tens, and the 1 hundred in the column of hundreds. 1256 

We then add the hundreds, and find their sum to be 
12: hence, the entire sum of 1256. 

NoTB 1 . — Observe, that units of the same value are always written 
in the same column, since every collection must contain units of the 
same kind. 

2. When the sum in any column, exceeds 9, it produces a unit of 
a higher order, which belongs to the next column at the left. In that 
case, write down the excess over tens, and add the tens to the next 
column. This is called carrying to the next column. The num- 
ber to be carried, should not, in practice, be written under the column 
at the left, but added mentally. 
Beginners, however, had better set down the numbers to be carried, 

42. What is the sura of two or more numbers 1 What is Addition ? 
How are numbers written down for Addition ? What do you do in simple 
numbers when the sum of any column exceeds 9 1 What is this called ? 
What is the general rule for the addition of numbers ^ 
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each under its proper column, as in the examples below. 

(2) • (3) (4) 

85468 • 672143* 4783614 

9104 79161 504126 

379 8721 872804 

94951 760025 .6160544 

1012 12110 211101 

5. What is the sum of 35 dollars 4 dimes 6 cents 5 mills, 

4 dollars 7 mills, and 97 cents 3 mills ? 

NoT^. — ^Write the units of the same value in operation. 

the same column, separating the dollars from the $35,465 
cents and mills by a comma (Art. 40) : then add the 4,007 

columns as m simple numbers. ,973 

6. Let it be required to find the sum of * ^'j^^j 
£^14 75. Sd. Bfar., and £6 ISs. 9d. 2far. 

Analysis. — ^Write the numbers, as before, so that units of the same 
value shall fall in the same column. Beginning 

with the lowest denomination, we find the sum to be opsration. 

5 farthings. But since 4 farthings make a penny, we £ s. d. far. 
set down 1 farthing, and carry one penny to the column 14 7 8 3 
of pence. The sum of the pence then becomes 18, which 6 18 9 2 
is 1 shilling and 6 pence over. Set down the 6 pence, 21 6 6 1 
and carry the 1 Bhilling to the column of shillings, the 

sum of which becomes 26 ; that is. 1 pound and 6 shillings. Setting 
down the 6 shillings and carrying 1 to the column of pounds, we find 
the entire sum to be £21 65. 6rf. \far. 

Hence, for the addition of all numbers, 

I. Write the numbers so that units of the same value shall fall 
in the same column. 

II. Add the units of the lowest denomination, and divide their 
sum hy so many as make one unit of the denomination next higher. 
Set down the remainder and carry the quotient to the next higher 
denomination ; 'proceed in the same manner through all the denom^ 
inations and set down the entire sum of the last column. 
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PROOF. 

43. The proof of an operation, in Addition, consists in show- 
ing that the answer contains as many units as there are in all 
the numbers added. There are three methods of proof: 

I. Begin at the top of the units column andadd^ in succession^ 
all the columns downwards. If the two results agree, the work is 
supposed to he right ; for, it is not likely that the same mistake vnU 
have been made in both additions, 

II. Divide the given numbers into parts, and add the parts 
separately : then add together the partial sums ; if the resuUs 
agree, the work is supposed to he right ; for, a whole is equal to the 
sum of aU its parts. 

III. Mnd the excess of d*s in each number, and place-it at the 
right (Art. 20). Add these numbers and note the excess of d*s 
in their sum. This excess should he equal to the excess of 9'« in 
the sum of the numbers. 

IsT. Method. 2d. Method. 

182796 182796 32160 

143274 143274 47047 

32160 Partial sums 326070 79207 

47047 

Sum 405277. 326070 Ist partial sum. ^ 

79207 2d « 
Sum 405277 

3d Method. 

182796 - - 6.excessof 9's, 

143274 - . 3 " " 

32160 . . 3 « . « 

47047 . . 4 « « 



Sum 405277 • • • 7 16 - - - 7 excess of 9's. 

READING. 

44. The pupil should be early taught to omit the intermediate 

43. What is the proof of an operation in Addition'? How many 
methods of proof are there ? Explain each separately 1 

44. What is th« readin^r procsss, in Addition 1 
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words in the addition of columns of figures. Thus, in the 
above example, instead of saying 7 and are 7 ; 7 and 4 are 
eleven ; 11 and 6 are seventeen ; he should simply say, seven, 
eleven, seventeen. Then, in the column of tens he should say, 
Ave, eleven, eighteen, twenty-seven ; and similarly, for the 
other columns at the left. This is called reading the columns. 
Let the pupils be often practised in the readings, both separately 
and in concert in the class. 





EXAMPLES. 




(1-) 


(2.) 


(3.) 


(4.) 


94201 


80032 


98800 


10304 


46390 


4291 


10926 


67491 


87467 


2376 


321 


1324 


4572 


840 


479 


46 



5. What is the sum of 1376, 38940, 8471, 23607, 891 ? 

6. What is the sum of 3480902, 3271, 567321, 91243, 6001, 
169? 

7. What is the sum of 42300, 6000, 347001, 525, 47 ? 



(8.) 


(9.) 


(10.) 


(11.) 


(12.) 


days. 


hishels. 


rods. 


minutes. 


gallons. 


1276 


47917 


9003 


67321 


. 760324 


3718 


12031 


1881 


4702 


18720 


9024 


5672 


6035 


1067 


5762 


6357 


8321 


7810 


456 


359 


1028 


728 


. 3176 


377 


1082 


9131 


47 


2004 


99 


47269 


(18.) 


(14.) 


(15.) 


(16.) 


(17.) 


miles. 


furlongs. 


pounds. 


dollars. 


casks. 


1600 


47468 


76389 


1602 


40506 


2588 


59012 


1036 


9614 


37219 


9101 


28419 


2671 


4732 


50170 


6793 


15760 


5132 


5675 


32614 


8267 


27900 


6784 


8211 


73462 


4572 


12817 


1672 


4455 


10001 
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SI 


(18.) (19.) (20.) ' (21.) 

$175,365 $30,365 $180,000 $300,40 

278,056 28,779 489,007 167,275 

420,96 10,101 76,119 18,197 

76,125 9,08 16,423 29,94 

41,04 7,14 9,011 10,08 


(22.) 

$4802,279 

1642,107 

3026,267 

125,092 

42,75 


(23.) 
£ s. d, far 


(24.) 
lb, oz. dwt. 


(25.) 
ft 5 3 


(26.) 
lb, oz, dr. 


14 11 3 1 


174 11 19 


17 11 7 


17 15 12 


17 18 10 2 


75 10 13 


94 10 6 


29 32 10 


29 7 6 


642 3 10 


60 9 2 


84 10 9 


42 14 11 3 


125 7 5 


42 3 9 


14 3 7 


17 10 00 1 


62 16 


12 6 


40 9 9 


84 00 1 


39 14 


98 7 5 


76 4 7 


16 19 8 2 


176 10 15 


127 1 


18 11 15 


(27.) 
cwt. qr, lb, 
174 2 20 


(28.) 
yd. qr. no. 
74 3 3 


(29.) 
mJ, mJ, qr, net, 
14 4 3 


(30.) 
Z. mi. fun 
17 2 7 


320 1 14 


60 1 2 


75 1 2 


10 1 4 


136 3 23 


14 1 


84 3 1 


7 6 


47 12 


45 2 3 


17 2 


5 2 3 


84 1 24 


69 1 


10 2 


25 1 


90 2 9 


11 


19 1 1 


36 2 2 


7 3 5 


36 3 1 


29 3 2 


40 1 



(31.) (32.) 33.) (34.) 

yrds, ft, in. A. i?. P. Tun, hhd. goL gal, qt. pL 

174 11 1 77 3 39 714 3 56 14 3 1 

260 2 64. 2 37 626 1 48 74 2 1 

150 10 2 16 1 29 320 29 96 1 

126 9 1 72 18 156 2 31 47 2 1 

96 7 36 2 20 225 1 42 22 1 

72 4 1 42 2 14 84 17 65 1 

8 6 2 11 3 7 96 1 34 19 
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(85.) 




(36.) 




(37.) 


(38.) 




chdL bu. qt. 


r- 


nu>. wL 


da. 


hr. min. 


^. lb. 


oz. 


14 31 6 


127 


9 2 


140 


12 27 


44 21 


14 


25 14 2 


320 


10 3 


340 


16 40 


14 16 


12 


36 29 7 


146 


8 1 


227 


20 56 


22 10 


11 


42 24 3 


75 


6 


102 


13 25 . 


36 19 


7 


39 32 1 


70 


11 2 


67 


21 37 


51 13 


9 


56 19 5 


54 


7 1 


14 


9 10 


30 22 


11 


14 20 4 


27 


4 3 


10 


19 46 


16 15 


15 



39. The population of the United States and territories, in 
1850, was as follows: White population, 19553068; Free 
Colored population, 434495 ; Slave population, 3204313 ; In- 
dians, 400674 ; what was the entire population ? 

40. In the year 1850, the expenditures of the United States, 
amounted to 43002168 dollars i in 1851, to 48905879 dollars ; 
in 1852, to 46007893 dollars : what were the expenditures of 
the United States for these three years ? 

41. A man of fortune bequeathed to each of his three sons, 
10492 dollars; to each of his two daughters, 5976 dollars; to his 
wife, the remainder of his property, which exceeded the amount 
bequeathed to his children by twelve hundred dollars : find the 
amount of his property ? 

42. A stage goes in one day 27 miles 3 furlongs 86 rods ; 
the next, 32 miles 10 rods ; the next, 36 miles 2 furlongs ; the 
next, 25 miles 6 furlongs 38 feet : how far did it go in four 
days ? , 

43. The population of Boston, in 1854, was 178000 ; Provi- 
dence, 60,000 ; Buffalo, 75000 ; New Orleans, 139190; Louis- 
ville, 55000 ; Sacramento, 12000 : what was the entire popula- 
tion of these cities ? 

44. The population of New York city, in 1850, was 515547; 
Brooklyn, 127618; Baltimore, 169054; Washington, 40000: 
Cincinnati, 115436; Chicago, 29963; St. Louis, 77860; Mil- 
waukie, 20061 ; Detroit, 21119 ; Indianapolis, 8091 : what was 
the entire population of thesa oitie^ ? 
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45. Bought a barrel of flour for eight cfbllars and seventj- 
, five cents ; a ton of plaster for five dollars sixty-two and a-half 

cents ; a hat for three dollars twelve cents and five mills ; fifty 
pounds of sugar, for four dollars fifty cents and nine mills : 
^what was the amount of my bill ? 

46. A lady bought a bonnet for $5,375 ; some silk for $12,03 ; 
some ribbon for $0,875 ; a shawl for $9,46 : what did the whole 
amount to ? 

47. A wine-merchant taking an invoice of his liquors, finds 
that he has bhhds, 36 gals, 2qt$. of wine ; Shhds. \bgdU. Iqt. Ipt. 
of rum ; Ihhd. 2qts, Of gin ; 40gals. Ipt of whisky : how much 
liquor in all ? 

48. Tea was imported into the United States in the year 
1851, to the value of $4798005 ; in 1852, $7285817 ; in 1853, 
$8224853 ; what was the value of the tea imported during 
these three years ? 

49. The United States exported tobacco, in the year 1851, 
to the amount of $9219251; in 1852, $10031283; in 1853, 
$11319319: what was the entire value of tobacco exported in 
these three years ? 

50. A man sold his house and lot for $25840, which was 
$3186 less than he gave for them ; how much did they cost 
him? 

51. A speculator bought three city lots, for the first he paid 
$2870,43 ; for the second, $2346,75 ; for the third, $1563,82. 
He sold the same at an average profit upon each of $476,25 ; 
what amount did he receive for the lots ? 

52. The population of England, in 1851, was 16921888; of 
Ireland, 6515794 ; of Scotland, 2888742 : what was the entire 
population of the three ? 

53. The churches of the United States and territories in 
1850, were. Baptists, 9375 ; Congregationalists, 1706 ; Presby- 
terians, 4824 ; Methodists, 13280 ; Universalists, 529 : what-was 
the whole number pf churches belonging to these five denomi- 
nations? 

54. In the same ycur, the value of the church property 
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owned by the Baptists in the United States and territories, 
was $11020855 ; by the Congregationalists, $7970195; by the 
Presbyterians, $14543789 ; by the Metliodists, $14822870 ; by 
the Universalists, $1752316: what was the whole amount? 

55. During the year 1853, there was coined in the United 
States, $51888882 of gold; $7852571 of silver; and $67059 
of copper : what was the whole amount of money coined in the 
United States in 1853 ? 

56. A farmer sends to market the following quantities of 
butter; IScwL 2qrs. l&lbs.; Iton 5cwt. 21lbs.; 2qrs. lAlbs.; 
how much did he send in all ? 

57. A man having 84 acres 3 roods 26 rods of land, buys 
120 acres 14 rods more : how much did he then have? 

58. Suppose a father divides his estate equally among his 
three sons, giving each twenty-live thousand dollars seven 
dimes six cents and five mills : what was the value of the 
estate ? 

59. A farmer has three fields of grain, the first yields 1375 
bushels; the second, 1810 bushels; the third, 1265 bushels; 
he values his entire farm at $2975 more than the number of 
bushels of grain raised from thSse three fields : what was the 
value of his farm ? 

60. Bought a silver tea-pot weighing lib. 6oz. 12dwt. ; a 
cream-cup, weighing lOoz. ISdwt. 20yr. ; a porringer, weighing 
lloz. 16^. ; a dozen large spoons, weighing 1/^. 14:dwL 12^.: 
what was the weight of the whole ? 

61. The whole number of adults in the United States and 
territories, over twenty years of age, who could not read and 
write in 1850, were as follows; of whites, males, 389664 ; 
females, 573234 ; free colored, males, 40^22 ; females, 49800 : 
what was the whole number ? 

62. The whole number attending school the same year, were, 
of whites, males, 2146432; females, 1916614; free colored, 
males, 13864 ; females, 12597 : what ^as the whole number 
attending school ? 

63. A forwarding merc)iant had in his store-room, at one 
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time, 7500 bushels of com ; 12865 bushels of wheat ; 4680 
bushels of oats ; 3296 bushels of barley, and had room enough 
left to store 4000 bushels of oats : how many bushels of grain 
would the storehouse hold ? 

64. A man engaging in trade had $5164,50, in cash; 
$11810,25, in goods ; $3004, in notes. His nett profits aver- 
aged $2384,16, a year, for 3 years : what was the total value 
of the property at the end of the three years ? 

65. A person paid two eagles for a coat ; four dollars and 
six dimes for a hat ; two dollars and sixty-three cents for a vest; 
eight dimes, seven cents and five mills for a knife : what was 
the amount of his bill ? 

66. From a piece of doth, 12yc[s. 2qrs, were cut at one time ; 
IQyds. Iqr. 3wa. at another, when there were lOyds, Iqr. Ina. 
remaining : how much was there in the whole piece ? 

67. A farmer purchased a plough for $9^; a wagon, for 
$45^ ; a horse, for $110f ; a load of hay, for $12^; a harrow, 
for $3i : what was the cost of the whole ? 

68. If a certain warehouse be worth $12540,37^, and one- 
fourth the contents is valued at $5632,108 : what is the. value 
of the warehouse and the whole of its contents ? 

69. The number of bales of cotton used in manufactures in 
1850, by Massachusetts, were 223607 ; New Hampshire, 83026 ; 
Rhode Island, 50713; Virginia, 17785; New York, 37778; 
Maryland, 23525 ; Connecticut, 39483 ; Alabama, 5208 : what 
was the entire amount consumed in those states ? 

70. In 1850, the State of New York produced 13121498 
bushels of wheat; Pennsylvania, 15367691 bushels; Virginia, 
11212616 bushels ; Ohio, 14487351 bushels ; Missouri, 2981652 
bushels ; Illinois, 9414575 bushels: what was the whole num- 
ber of bushels produced by those states in that year ? 

71. A farmer sold his wheat for $825,87^; his barley for 
67,1 2^; his pork for $80,10; his apples for $46: how much 
did he receive for the whole ? 

72. Three persons enter into copartnership, the firet put in 
7825 dollars capital ; the se^nd put in 1250 dollars more than 
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the first ; and the third put in as much as the other two : what 
was the whole amount of capital invested ? 

73. A farmer raised in one field 240lnuh. Spks. 2qt8. of 
wheat ; in another 97bush, ^qts. ; in another 42bush. IpL : how 
much did he raise in the three fields ? 

74. Add together three hundred dollars, ten eagles, forty 
dimes, ninety-six cents, seven mills, nine dollars, forty-seven 
cents, five mills, four eagles, three dollars, and nine dimes. 

75. What is the sum of £17 10s. M.; £25 4<. lOJrf. ; ISs. 
ed. Sfar.; £11 9irf.; £1 18*.; 2U. Q\d.? 

76. The Deluge, according to Chronology, occurred 1656 
years after the creation ; the call of Abraham 427 after the 
Deluge ; the departure of the Israelites, 430 after the call of 
Abraham; the foundation of the temple, 479 after the de- 
parture of the Israelites ; the end of the captivity, 476 after 
the foundation of the temple ; and the birth of Christ, 536 years 
after the end of the captivity : how many years from the crea- 
tion to the present time, it being the year 1856 ? 

SUBTRACTION. 

45. The Difference between two numbers is such a number 
as^ added to the less, will give the greater. 

If the numbers are unequal, the larger is called the minuend^ 
and the less the subtrahend. If they are equal, either is the 
minuend and the other the subtrahend. Their difference, 
whether they are equal or unequal, is called the remainder. 

Subtraction is the operation of finding the difference be- 
tween two numbers. 

1. From 869 take 327 ; that is, from 8 hundreds 6 tens and 
9 units, take 3 hundreds 2 tens and 7 units. 

45. What is the difference between two mimbers t When the numbers 
are unequal, what is the larger number calledl What is the less called 1 
What is their difference called 1 What is Subtraction ? Give the rule 
for finding the difference between two numbers. 
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Analysis. — Beginuing M'ith the right hand operation. 

figure, we take units from units ; then, tens 869 minuend, 

from tens ; then, hundreds from hundreds, and 327 subtrahend, 

find the remainder to be 542. 542 remainder. 

2. From 624 take 395. 

Anaxtsis. — Having written down the numbers, we subtract 3 from 

4, and find a remainder 1. At the next step 

we meet a difficulty, for we cannot subtract operation. ^ 

9 tens from 2 tens. b s: 

Take 1 hundred = 10 tens, from 6 hun- ^^ ^ 

dreds and add it to 2 tens. Then 9 tens from „^« ' !? 

393 • 3 9 3 
12 tens leaves 3 tens, and 3 hundreds from 5 1 

leaves 2 hundreds, and the remainder is 231. 231-2 3 1 

The remainder can be found by adding, 
mentally, 10 to 2 tens, and then saying, 9 from 12 leaves 2 tens; 
then adding 1 to 3 hundreds, and say, 4 from 6 leaves 2 hundreds. 

The process of adding 10 to a figure of the minuend and returning 
1 to the next figure of the subtrahend^ at the left, is called borrowing. 

3. From GZ lAcwt 2qr. 20/&. Uoz., take 4:Tincwt. Iqr. 
2m. lOoz. 

Analysis. — ^Taking 10o2f. from 12o2r., 2o«. 
remain. At the next step we find a difficulty, 
for 21/6. cannot be taken for 20/6. We then 
take \qr. = 25lb. from 2qr. and add it to 20/6., 
making 45/6. ; then say, 21/6. from 45/6. leaves 
24/6.; we then add 1 to the next left hand 
figure of the subtrahend, and say 2qr. from 
2qr, leaves 0; then 17 cwt. from Sii^wt. leaves 
17cM?f , and 5 from 6 leaves 1 ton. 

Hence, to find the difference between two numbers, 

I. Set dovm the less number under the greater, so that units of 
the same value shall fall in the same column. 

II. Begin with the units of the lowest denomination and sub* 
tract each from the units above it. 

in. When the units of any denomination in the subtrahend 
exceed those of the same denomination in the minuend, suppose 



T, 

6 


cwt. 
14 


qr. 

2 


lb. oz. 
20 12 


4 

1 


17 


1 
1 


21 10 


2 


17 





24 2 


5 


34 


1 


45 12 


4 


17 


1 


21 10 
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SO many units to he added as make one unit of the next higher 
denomination ; after which add 1 to the next denomination of 
the subtrahend, and subtract as before. 

FIRST PROOF. 

46. The difference or remainder ^ is such a uumber as added 
to the subtrahend, will give a sum equal to the minuend (45) ; 
hence, 

Add the remainder to the subtrahend. If the work is right, 
the sum will be equal to the minuend. 

SECOND PROOF. 

Since the remainder added to the subtrahend is equal to the 
minuend (Art. 45), it follows that the excess of 9's in these two 
numbers is equal to the excess of 9*8 in the minuend ; hence, 

Find the excess of 9*5 in the minuend, in the subtrahend and 
in the remainder ; if the work is right, the excess of 2*s in the 
(wo last numbers rmll be equal to the excess ofd*s in the first* 

What is the difference between 874136 and 45302 ? 

IsT. Method. 2d. Method. 

874136 874136 - - 2 excess of 9's in the first. 

45302n 45302 - - 5 u u 2d. 

828834J 828834 - - 6+ 5 = 11: 2 excess. ' 

READING. 

47. What is the difference between 426 and 295 ? 

By the common method, which is spelling, operation. 
we say, 5 from 6 leaves 1; 9 from 12 leaves 426 

3 ; 1 to carry to 2 are 3 ; 3 from 4 leaves 1. 295 

By reading the words which express the 131 

final result, we make the operations mentally, and say, one, three, 
one. 



46. What is the difference or remainder 1 How do you prove Subtrac- 
tion 1 How do you prove Subtraction by the second method 1 

47. Explain the process of reading in Subtraction. 
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TIME BETWEEN DATES. 

48. What time elapsed between the inauguration of Mr. 
Jefferson, March 4th, 12 o'clock, M., 1801, and July 4th, 3 
P. M., 1855 ? 

Analysis. — Place the earlier date under the operation. 

later, writing the number of the year, reckoned yr. mo. da. hr. 
from the beginning of the Christian Era, on the 1855 7 4 15 
left. Then, write in the same line the num- 1801 3 4 12 
ber of the month, reckoned from the first of 54 4 3 

January, the number of the day, reckoned from the first of the month, , 
the number of the hour, reckoned from 12 at night, and write the 
number of minutes and seconds, if there are any, still to the right. 
Hence, to find the time between two^ates. 

Write down as above, and stibtract the earlier date from the latter. 

Note 1 . — In finding the difference between dates, as in casting 
interest, the month is regarded as the twelfth part of the year and 
as containing 30 days. 

2. The civil day begins and ends at 12 o'clock at night. 

EXAMPLES. * 



From 


(1.) 
472567 


(2.) 
103796 


(3.) (4.) 
900372 1760134 


Take 


109271 


47217 


167301 48207 




(5.) 
rods. 


(6.) 
dollars. 


(7.) (8.) 
miUs. barrels. 


From 


74623457 


8600000 


162347 8462 


Take- 


32700169 


761820 


56321 4071 




(9.) 
bushels. 


(10.) 
inches. 


(11.) 
minutes. 


From 


100000 


200763194 


3601789412 


Take 


37214. 

• 


2142079 


10031761 



48. How do you find the difference of time between two dates ? In 
this computation, what part of a year is a month % How many days are 
reckoned to the month 1 
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SUBIKACnOK. 



From 
Take 



(12.) 
cords. 
4200000 
325 



(15.) 
Fjom $8475,656 
Take 32,015 



(13.) 
gallons. 

8888777 
9999 

(16.) 
$1000,759 
194,375 



(14.) 

pounds. 

100000000 

23^ 

(17.) 
$4871036,008 
17362,25 



(20.) 




yd. 


qr. 


no. 


137 


1 


3 


19 


3 


2 



(18.) (19.) 

£ s. d. far. ton. cwt. qrs. lb. 

From 25 12 6 2 5 17 3 21 

Take 10 14 3 1 2 9 1 14 



(21.) (22.) (23.) 

Z. mi.fur.rd. tun.hhd.gal.qt.pt. A. R. P. 

From 75 2 7 37 14 1 26 2 1 100 2 27 

Take 16 1 4 9 5 3 35 3 1 10 3 30 



24.) . 
hush. ph. qt. 
From 1000 3 4 
Take 25 1 6 



(25.) 

cords, ft. in. 

225 42 1242 

100 112 720 



(26.) 

KE. qr. na. 

42 1 2 

16 4 3 



(27.) 
ft 5 3 
144 10 5 
64 11 7 



(28.) 



3 9 



(29.) (30.) 

E.E qr. na. E.F. qr. na. 

27 4 1 174 3 1 171 1 3 

14 7 2 49 4 2 74 3 2 



(31.) (32.) 

T. cwt. qr. cwt. qr. lb. 

14 12 2 17 1 21 

1 14 3 14 2 24 



(35.) 
A. R. P. 
12 1 32 
1 3 14 



(36.) 
A. R. P. 
112 1 31 

74 2 37 



(33.) 
qr. lb. oz. 
143 22 12 
74 19 14 

(37.) . 
da. hr. mm. 
167 21 50 
19 23 54 



(34.) 

lb. oz. dr. 

174 11 10 

39 12 13 

(38.) 

hr. min. sec. 

147 50 51 

94 59 57 
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39. From $10000 take $1240,37^. 

40. From 183701289 take 34627. 

41. From 17^. 9mo. IwL 16da. take lOy. llmo. 2wk. 5da, 

42. From 144fc 7 5 5 3 1 9 take 56fc 6 5 7 3 19. 

43. From two eagles seven dimes, take twelve dollars aiid 
fifty cents. 

44. From forty dollars twelve and a half cents, take twenty- 
five cents and seven mills. 

45. From one eagle Ave dollars six dimes and ten cents, 
take five dollars seven cents and four mills. 

46. What sum added to £11 lis. 9^ef. will make £133 Us. 
did.? 

47. An apprentice, who is 14 years 11 months 3 weeks, 
14 hours 58 minutes old, is to serve his master until he is 21 
years of age. How long has he to serve ? 

48. The greater of two numbers is seven miUions three 
hundred and four thousand and ten ; the less is nine hundred 
and fifty thousand one hundred and forty. What is their difier- 
ence ? 

49. Mont Blanc, the highest mountain in Europe, is 15680 
feet high ; Chimborazo, the highest in America, is 21427 feet. 
What is the difference in their heights ? 

50. A man sold his farm for seven thousand ^ve hundred 
and thirty dollars, which was fifteen hundred and ten dollars 
more than he gave for it. How much did he give for it ? 

51. The revenue collected at th^ort of New York for the 
year ending 30th June, 1853, was $38289341,58 ; at Philadel- 
phia, $4537046,16; at Boston, $7203048,52; at Baltimore, 
$836437,99. How much more was collected at the port of 
New York than at the other three ? 

52. A man engaging in trade found at the end of five years 
that he had increased his capital ten thousand three hundred 
and t^n dollars, and that his whole capital amounted to forty- 
six thousand ^ve hundred dollars. How much did he com- 
mence with ? 

a 
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58. The minuend exceeds the remainder by 683021, and the 
remainder is 902563. What is the subtrahend ? ■ 

54. The amount of tea consumed in the United States in the 
year 1846, was 16891020 pounds; the amount of coffee, 
124336054 pounds. How much more coffee than tea was 
consumed ? 

55. What number is that to which, if you add 3726, the sum 
will be ten thousand ? 

56. From a stack of hay containing dtons Sqr. 20Z&., I sold 
Atons llcwt 22lb, How much was then left? 

57. A owes B £25 ; after paying him £5 9}rf., how much 
will he still owe him ? 

58. If the distance from New York to Liverpool be 3100 
miles, after a ship has sailed 8007n. 6fur, B^rodSy what distance 
remains ? 

59. Bought a farm for three thousand five hundred dollars 
and fifty cents ; sold the same for three thousand three hundred 
dollars and eighty-seven and a half cents : how much did he 
lose by the bargain ? 

60. If a lot of goods are bought for $750, and sold for 
$925,87^, what will be gained ? 

61. If I buy a bushel of wheat for $1,87^ ; ten gallons of 
molasses for $2,50 ; five yards of cloth for $12,37^ : how much 
change must I receive back for two ten dollar bills ? 

62. The population of the United States in the year I816O 
was 23191876, of which «204813 were slaves: what was the 
white population ? 

63. England contains 50922 square miles ; Scotland, 31324 
square miles ; Wales 7398 square miles ; the United States 
contain 2988892 square miles. How many more square miles 
does the United States contain than the whole of Great 
Britain ? 

64. A gentleman of fortune owning an estate of two hun- 
dred thousand dollars, bequeathed thirty thousand dollars to 
objects of charity ; twenty-five thousand two hundred and fifty 
dollars to each of his three sons ; twenty thousand fiYe hundred 



Digitized byVjOOglC 



SUBTRACnON. 51 

and serenty-five dollars to his daughter ; and the remainder to 
his widow. How much did the widow receive ? 

65. The population of New Orleans in 1850 was 116375; 
in 1854 it was 139190 : what was the increase in four years ? 

66. Having deposited $1500 m a bank, I drew out at one 
time $475,12^ ; at another time $300 ; at another ^26,25 : 
how much remained ? 

67. If the Declaration of Independence wa^ made at pre- 
cisely 12 o'clock, on the 4th day of July, 1776 ; how much-time 
will have passed to the 4th day of March, 1857, at 30 minutes 
past 3 o'clock, P. M. ? 

68. If I borrow $1576 of a friend, and afterwards pay him 
$920,87^, how much would I still owe him ? 

69. The first settlement made in the United States was at 
Jamestown, in Virginia, May 23, 1607 : how many years from 
that time to the 4th of July, 1856 ? 

70. The sum of two numbers is 36804, and the less number 
is eighteen thousand nine hundred and twenty-seven : what is 
the greater number ? 

71. The revenue of the United States in the year 1853 was 
$61337574 ; the expenditures $54026818 : how much did the 
revenue exceed the expenditures ? 

72. The exports of the State of New York in the year 1853 
were valued at $66030355 ; those of the State of Virginia, for 
the same year, $3302561 : how much did the exports of New 
York exceed those of Virginia f 

73. A ship-builder sold a vessel for $50376, which cost him 
$42978 r how much did he gain ? 

74. A farmer sold his farm for six thousand three hundred 
and seventy-five dollars ; after paying his debts, he has four 
thousand and fifteen dollars left : what was the amount of his 
debts? 

75. Gunpowder was invented in the year 1330 : how many 
years from that time to the year 1856 ? 

76. What number is that to which if you add 3726 the stun 
will be ten thousand' ? 
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77. A speculator bought a quantity of flour for $2084,50 ; 
of bacon for $760,87^ ; of hops for $1836,25. He sold the 
flour for $2875,60 ; the bacon for $912,375 ; the hops for 
$1750 : what did he gain or lose on the whole ? 

78. A farmer has two pastui*es, one containing 9-4. 3JR. 32P. ; 
the other 12-4. 29P. He has also two meadows, one contain- 
bg 10-4. '22?. ; the other 15-4. IjR. 20P. : how much more 
meadow than pasture has he? 

79. From a pile of wood containing 76 cords and 6 cord 
feet, was taken at one time 20 cords and 48 cubic feet; at 
another time 14 cords 1 cord foot and 80 cubic feet : how 
much remained in the pile ? 

80. A gentleman purchased a house worth $9436 ; a car- 
riage for $475,50 ; a span of horses for $840,40. He paid at 
one time $5260 ; at another $1275,37^ ; at another $936,42 : 
how much remained unpaid ? 

81. K a ship and cargo are valued at $47568,487, and the cargo 
alone at $3406,50, what is the value of the ship without the cargo? 

82. A gentleman dying left an estate of $50000 ; after pay- 
ing his debts, which amounted to $5647,50, he desired that 
each of his two sons should receive $15000, and his widow the 
remainder : how much did the widow receive ? 

83. A note on interest, dated July 1st, 1853, was to be paid 
March 20th, 1856 : how long was it on interest ? 

84. Bought a hogshead of wine, from which was drawn 
32^a/«. Iqt. IpL ; how much remained in the cask ? 

85. The population of Chicago in 1850 was 29963 ; in 1855 
it was 80025 : what was the increase in three years ? 

86. A land speculator owning twenty-flve thousand acres of 
land, sells at one time fifteen hundred acres ; at another four 
thousand seven hundred ; at another twenty-five hundred acres ; 
at another seven hundred and ^hy acres : what number of acres 
has he left ? 

87. The latitude of New Orleans is 29'' 57' 30"; that of 
Boston, 42° 21' 23": what is the difference in the latitude of 
these two places ? 
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88. A person bought a span of horses for three hundred 
dollars ; a carriage for $410,50 ; a harness for $50,675 ; he 
sold the whole for six hundred dollars : did he gain or lose, and 
how much ? 

89. The population of Great Britain and its adjacent islands 
in the year 1841, was 18664761 ; in 1851 it was 20936468 : 
what was the increase of population in ten years ? 

90. From a piece of cloth containing 47 yards, a tailor cut 
lAycU. Sqrs. 2na, : how much was left ? 

91. A tradesman failing in business, was indebted to A 
£105 19s. lid. ; to B, £127 10*. 9^^. ; to C, £34 18*. lOd. ; 
to D, £500 195. ; to E, £700 Us. 6p. When this took place, 
he had in cash £50, in goods to the amount of £350 14«. 9(^ 
his household furniture was worth £24 11«., his book accounts 
amounted to £94 14*. Sd. If all these were given up to the 
creditors, how much would they lose ? 



MULTIPLICATION. 

48. Multiplication is the operation of taking one number 
as many times as there are units in another. 

The number to be taken is called the muUiplicand. 

The number denoting how many times the multiplicand is 
taken, is called the multiplier. 

The result of the operation is called the product. 

The multiplicand and multiplier are called factors, or pro» 
ducers of the product. 

NoTX. — Since, when the multiplier is an integral number, the 
product may be obtiuned by adding the multiplicand to itself as many 
times le«i 1 as there are units in the multiplier, Multiplication is 
sometimes called a short method of addition. 

48. What is Multiplication '* What is the number to be taken called! 
What does the multiplier denote 1 What is the result called 1 What are 
the multiplier and multiplicand called t ^Vhy is Multiplication called a 
short method of Addition ? 
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49. There are three parts in every operation of moltipfica- 
tion. First, the muUipUcand : second, the muUtpUer: and third, 
the product, ■ 

From the definition of Multiplication, we see that, 

1st. If the multiplier is 1, the product will be equal to the 
multiplicand. 

2d: K the multiplier is greater than 1, the product will be as 
many times greater than the multiplicand, as the multiplier is 
greater than 1. ' 

M. If the mulfiplier is less than 1, that is, if it is a proper 
fraction, then the product will be such a part of the multipli- 
cand as the multiplier is of 1. 

50. Let it be required to multiply any two numbers together, 
say 6 to 4. 

Analysis. — If we write, in a horizontal line, 6 

as many stars as there are units in the multi- r ■ '^ > 

plicand, and write as many such lines as there ["###### 
are units in the multiplier, it is evident that, ###### 

all the stars YdW represent the number of units ###### 

which arise from taking the multiplicand as %%%%#% 

many times as there are units in the multiplier. 

Change now the multiplier into the multiplicand : that is, multi* 
ply 4 by 6. 

Make in a vertical line, as many stars as there are units in the 
* new multiplicand, (4), and as many vertical lines are there are units 
in the new multiplier, (6), when it is again evident that, all the stars 
will represent the number of units in the product. Hence, 

The prodiLct of two factors is the same whichever factor is 
used as the multiplier, 

3x7 = 7x3 = 21: also, 6x8=8x6 = 18. 
9x5 = 5x9 = 45: also, 8x6 = 6x8 = 48. 

and, 8x7 = 7x8 = 56: also, 5 x 7 = 7 X 5 = 35. 

49. How many parts are there in every operation of Multiplication! 
What are they ? How many principles follow from the definition of Mul- 
tiplication 1 What are they 1 

• 60. In how many wayg may 6 and 4 be multiplied together ? How do 
the two products compare with each other 1 What does this prove 1 
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52. A CoBfPOSiTE Number is one that may be produced by 
the multiplication of two or more numbers, called factors. 
Thus, 2x3 = 6, in which 6 is the composite number, and 
2 and 3 the factors. Also, 16 = 8 X 2, in which 16 is a com- 
posite number, and 8 and 2 the factors ; and since 4x4 = 16, 
we may also regard 4 and 4 as £Eu;tors of 16. 

A Prime Number is one which cannot be produced by mul- 
tiplication, and is divisible only by itself and 1. 

53. Let it be required to multiply 7 by the composite number 
6, of which the factors are 2 and 3. 



( y ^3 

I r, . , , , • .|2 ii 

3-<» « « « « « * \^ 



14 7 

_3 
21 
_2 
42 



K we write 6 horizontal lines with 7 units in each, it is evi- 
dent that the product of 7 X 6 = 42, will express the number 
of units in all the Imes. 

Let us first connect the lines in sets of two each, as at the 
right ; the number of units in each set will then be expressed 
by 7 X 2 = 14. But there are 3 sets ; hence, the number of 
units in all the sets, is 14 X 8 = 42. 

Again, if we divide the lines into sets of 3 each, as at the 
left, the number of units in each set will be equal to 7 X 3 = 21, 
and since there are two sets, the whole number of units will be 
expressed by 21 X 2 = 42. 

62. What is a composite number 1 Give an example of a composite 
number 1 "What are its fectorsl What are the factors of 16 1 What is 
a prime number 1 

58. If several factors are multiplied together, will the product be altered 
by changing their order 1 How do you multiply by a composite number 1 
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Since the product of either two of the three factors 7, 3 and 
2, will be the same whichever be taken for the multiplier (Art 
50), and since the same principle will apply to that product and 
to the other &ctor, as well as to any additional factor, if intro- 
duced, it follows that, 

The product of any number of^ factors wiU be the tame in 
whatever order they are mvUiplied: 

Hence, to multiply by a composite number, 

I. Separate the composite number into its factors: 

II. Multiply the multiplicand and the partial products by the 
factors, in succession, and the last product will be the entire pro- 
duct sought. _ 

Note. — Any number whatever, as 440, ending with 0, is a com- 
posite number of which 10 is a factor : for, 440 = 44 x 10. If there 
are two O's on the right of the significant figures, then 100 is a fac- 
tor, and so on for a greater number of ciphers. Hence, when there 
are ciphers on the right of significaut figures, either in the multipli- 
cand or multiplier, or both, 

' Multiply the significant figures together ^ and then annex the cipher* 
to the product, 

54. 1. Multiply 627 by 214. 

Analysis. — The multiplicand 627 is to be ta- opcration. 

ken 2 1 4 times : that is, 4 units times, 1 ten times, 627 

and 2 hundred times. Taking it 4 units times, 214 

gives 2508 ; taking it 1 ten times gives 627, of 2508 

which the lowest unit is 1 ten ; hence. 7 is written 627 

in the tens place : taking it 2 hundred times, gives 1 254 

1254; the lowest unit of which is 1 hundred. 134178 
Adding, we have 134178 for the product. 

Note. — ^What is one factor of a number ending in 1 What is one 
factor of a number ending in two 0*s ! In three 0*8 1 6cc. How do you 
multiply by such a number when there are ciphers in one or both factors 1 

54. Explain the operation of multiplying 627 by 214. Explain the fire 
principles which come from this analysis. What is a partial product ? 
Give the general rule for multiplication. What must be obsenr^ in the 
multiplication of United States money t 
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It is seen, from the preceding analysis, that 

1. If units he mtUtiplted by unitSj the unit of the product unQ 
hel. 

2. If tent he multiplied hy units, the unit of the product will 
he 1 ten, 

3. If hundreds he mtdtiplied hy units, the unit of the product 
wiU he 1 hundred; and so on: 

And since the product of the factors is the same whichever 
is taken for the multiplier (Art. 50), it follows that, 

4. If units of the first order he multiplied hy units of a higher 
order, the units of the product will he the same as that of the 
higher order, 

5. If units of any order he multiplied hy units of any other 
order, the unit of the product will he of an order one less than 
the sum of the units denoting the two orders. 

Note. — ^When the multiplier contains more than one figure, the 
product obtained by multiplying the multiplicand by a single figure*, 
is called a partial product. In the last example there are three 
partial products, 2508, 627, and 1254. The sum of the partial pro- 
ducts is equal to the product sought : 

2. Multiply £8 Ss. 6rf, 3far. by 6. 

Analysis. — Multiplying 3 farthings by 6, we 
have 18 farthings, equal to Ad. and 2/ar. :' set 
down the 2/ar. ; then, 6 times 6d. are Z6d., and 
4 pence to carry are 40d., equal to 3 shillings 
and 4d.: then, 6 times Ss. are 485. and 35. to 20 11 4 2 
carry are 51 shillings, equal to £2 and 11 shil- 
lings 3 then, 6 times £3 are £18 and £2 to carry are £20, which 
set down. 

NoTs. — The unit of each product will be the same as the unit of 
the multiplicand. Hence, for the multiplication of all numbers, we 
have the following 

Rule. — Multiply every order of units in the multiplicand, in 
succession, heginning with the lowest, hy each figure in the mul- 
tipher, and divide each product so formed hy so many units as 
make one unit of the next higher denomination : write down each 



OPERATION. 


£ 


5. 


d. 


far. 


3 


8 


6 


3 

6 



z* 
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remainder under the units of its own order, and carry the quo^ 
tient to the next product. 

Note. — In multiplying United States money, care must be taketi 
to point off as many places for cents and teills as there are in the 
multiplicand. 

1. Multiply 14,dollars 16 cents and 8 mills, by 5, 6, and 7. 
$14,168 $14,168 ' $14,168 
5 6 . 7 , 

(2.) (3.) (4.) 

$870,46 $894,120 $2141,096 

9 14 = 7x2 36 = 6 X 6. 



PROOFS OP MULTIPLICATION. 

55. There are three methods of proof for multiplication : 

I. Write the multiplier in the place of the multiplicand, and 
find the product as before : if the two products are the same, 
the work is supposed to be right (Art. 50). 

II. Divide the product by one of the factors, and the quotient 
will be the other factor. 

III. By the method of casting out the 9's. 

FIRST METHOD. 

Multiply . - 80432 506 

by . - 506 '80432 
482592 4048 
402160 2024 

40698592 1518 
1012 
40698592 

• Note 1 . — ^Although we>generally begin the multiplication by the 
figure of the lowest unit, yet we may multiply in any order, if we 
only preserve the places of the different orders' of units. In the ex- 
ample at the right, we began with the order of tens of thousands or 
5th order. 

55. How many proofs are there for multiplication 1 What is the first 1 
What is the second 1 What is the third 1 
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2. Although either factor may he used as the multiplier (Art. 50), 
still it is best to use that one which contains the fewest figures. 
For, if we change the process and use the multiplicand as the mul- 
tiplier, there will be more multiplications, as shown in the last 
example. 

PBOOF BY THE 9's. 

56. Let it be required to multiply any two numbers together^ 
as 641 and 232. 

Analysis. — ^We first find the excess over 
exact 9's in both factors, and then separate 
each factor into two parts, one of which 
)hall contain exact 9's, and the other the 
excess, and unite the two by the sign plus, 
it is now required to take 639 + 2 =^ 641, 
as many ^ times as there are units in 
225 + 7 = 232. 

Every partial product, in this multiplica- 
tion, contains exact 9's, except 14, which 

contains one 9 and 5 over ] and as the same may be shown for any 
two numbers, we see that. 

If we find the excess of 9'« in each of two factors^ and then 
multiply them together^ the excess of 9'» in their product will he 
equal to the excess of9^s in the product of the factors. 

(1.) . JEx. 
Multiply 87603* - - 6 
by 9865 1^ 



OPERATION. 




641 = 639 + 


2 


232 = 225 + 


7 


4473 4- 14 


450 




3195 




1278 




1278 




148698 4- 14 



(2.) 

818327 .' 
9874 



Ex. 
2 
1 



Prod. 864203595 - - 6 
3. By multiplication we have 



8080160798 - 



Ex. 4. Ex. 8. Ex. 4. Ex. of product, 2. 
7285 X 143 X 976 = 1016752880. 



Note. — Is it necessary to commence the multipUcation with the lowest 
unit 1 Which factor is it most convenient to use as a multiplier 1 

56. How do you find the excess of 9'8 in the product of two factors 1 
If the excess of 9'8 in any factor is 0, what is the excess of 9*s in the 
product 1 
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Ex. 5. Ex.4. Ex.0. £x.O. 
4. We also have 869 x 49 x 36 = 1532916. 
NoTK.^ — ^When the excess of 9's in any factor is 0, the excess of 9^8 
in the product is always 0. 

EXAMPLES. 

(1.) (2.) (3.) (4.) 
847046 9807602 570409 216987 
8 7 6 9 



(5.) 
103672 


(6.) 
8163021 


(7-) 
90031746 


42 


126 


274 


(8.) 
$14,168 
5 


(9.) 
$894,126 
14 


(10.) 
$20034,645 
*48 


(11.) 
47321809 


(12.) 
1237506 


(13.) 
437024 


4261 


3460 


400 


(14) 
8703600 


(15.) 
107030 


(16.) 
30671200 


34600 


5700 


482 


(17.) 
£ s. d. 
20 6 8 


(18.) 
T. qr. lb. oz. * 
3 3 21 14 


(19.) 
yd. ft. in. 
16 2 9 


4 


8 


7 


(20.) 
12° 42' 55" 


(21.) 

hhd. gal. qt. pt. 

4 42 2 1 


(22.) 
E,F. qrs, no. 
24 2 3 


9 


12 


24 



23. Multiply l^tons 2qr8. 16lbs. doz. by 48. 

24. Multiply 5t/r. Smo. 2wk. Ma. 42m. by 56. 

25. Multiply 68 by the factors 9 and 8 of the composite 
number 72. 
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26. Multiply 3657 by the factors of 64. 

27. Mulriply 37046 by the factors of 121. 

28. Multiply 2187406 by the factors of 144. 

29. Multiply 430714934 by 743. 

30. Multiply 37157437 by 14972. 

31. Multiply 47157149 by 37049. 

32. Multiply 57104937 by 40709. 

33. Multiply 79861207 by 890416. 
' 34. Multiply 9084076 by 9908807. 

35. Multiply 2748 by 200. 

36. Multiply 67046 by 10 : also by 100. 

37. Multiply 57049 by 100 : also by 1000. 

38. Multiply 4980496 by 1000 : also by 10000. 

39. Multiply 90720400 by 100 : also by 10000. 

40. Multiply 74040900 by 1 : also by 10. 

41. Multiply 67493^ by 100 : also by 100000. 

42. Multiply 478400 by 270400. ^ 

43. Multiply 367000 by 37409000. 

44. Multiply 7849000 by 84694000. 

45. Multiply 89999000 by 97770400. 

46. Multiply 9187416300 by 274987650000. 

47. Multiply 8654329121345a by 12637482965. 

48. Multiply 76729835645873 by 217834569. 

49. If it costs 2479 dollars to build one mile of plank road, 
how much would it cost to build 25 miles ? 

50. How far would a vessel sail in 9 days, of 24 hours each, 
at the rate of 15 miles an hour ? 

51. A man bought two farms, one of 125 acres, at 26 dollars 
an acre ; another of 96 acres, at 32 dollars an acre ; he paid at 
one time 2500 dollars; at another time 1725 dollars: what 
remained to be paid ? 

52. In 9 pieces of kersey, each containing 14^ Sqr. 2na., 
how many yards ?* 

* Note. — When the multiplicand is a compound denominate number, 
and the multiplier a composite number, it is best always to multiply by the 
factors of ths composite number 
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53. What will 15 gallons of wine cost at 5s. S^d. per gallon ? 

54. What will be the value*of 416 sheep at $2,48 a head ? 

55. Bought 40 barrels of flour at $8,75 a barrel, and sold 
them for $9,12^ a barrel : what was the whole gain ? 

56. What is the weight of 11 hogsheads of sugar, each 
weighing 7cwt, 2qr. ISlb., and what would be its value at 6 
cents a pound ? 

57. A merchant bought 36 pieces of broadcloth, each piece 
containing 44 yards, at 4 dollars a yard : what did the whole 
cost? 

58. A gentleman whose annual income is $3479, expends for 
pleasure and travelling $600 ; for books and clothing $570 ; for 
board and other expenses $1200 : how much will he save in 
5 years ? 

59. The number of milch cows in the state of New York in 
1850 was 931324 : what would be their value at 18 doUai's 
each ? 

60. If a man travel 20mi, bfur. 16rcf. in one day, how fer 
will he travel in 24 days ? 

61. How long will it take a man to mow 14 acres of grass, 
allowing 10 working hours a day, if he mow one acre in 4Ar. 
45mt. ^Osec, ? 

62. If a man spend six cents a day for segars, how much 
will he ^pend in thirty years, allowing three hundred and sixty- 
five days t9 the year ? 

63. A farmer sold 118 bushels of barley for 62 J cents a 
bushel, and receives 5 barrels of flour at $9,87^ a barrel, and 
the remainder in cash : how much cash did he receive ? 

64. Two persons start at the same point and travel in oppo- 
site directions, one at the rate of 34 miles a day, the other at 
the rate of 28 miles a day : how far apart will they be at the 
end of 14 days? 

65. An apothecary sold 8 bottles of laudanum, each ctm- 
taining 10 § 6 3 2 9 14^. : what was the weight of the 
whole ? 

66. A farmer took 7 loads of oats to market, each load 
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hnviog 20 bags, and each bag containing 2bush, 3pL 6qt. : how 
many bushels of oats did he take to market ? 

67. If in a woollen factory 468 yards of cloth are made in 
one day, how many yards will be made in 313 days ? 

68. The greatest number of whales ever captured in the 
northern seas, in one season, was 2018. Estimating the oil 
produced from each to have been 212 barrels, what was the 
amount of oil produced ? 

69. What will be the value of an ox weighing Ictat. 2qr. 
16^., at 11 cents a pound ? 

70. What will be the cost of 245 hogsheads of sugar, each 
weighing 984 pounds, at 7 cents a pound ? 

71. Bought 6 loads of hay, each weighing IScwL 3qrs. 21lb. ; 
after letting a neighbor have 2tons 16cwL Iqr, 516,, how much 
will there be left ? 

72. In an orchard there are 136 apple trees, each tree yield- 
ing 17 bushels of apples : how many bushels did the whole 
orchard yield, and what would they be worth at 42 cents a bushel? 

73. A flour merchant bought 1845 barrels of flour at 7 dol- 
lars per barrel. He sold at one time 528 barrels, at 9 dollars a 
barrel ; at another time 856 barrels at 8 dollars a barrel ; how 
many barrels had he left, and at what cost ? 

74. What are 25 hogsheads of sugar worth, each weighing 
872 pounds, at 6^ cents a pound ? 

75. It is estimated that the whole amount of land appropriat- 
ed by the General Grovemment for educational purposes, to 
the 1st of January, 1854, was 52770231 acres. What would 
be the value of this land at the Government price of one dollar 
and twenty-five cents an acre ? 

76. If 30 men can do a piece of work in 25 days, how long 
will it take one man to do it ? 

77. A man desired that his property should be equally divided 
among his 5 children, giving each twenty-seven hundred dol- 
lars : what was the amount of his property ? 

78. Bought 9 chests of tea, each containing 72 pounds, at 
37^ cents a pound : what was the cost of the whole? 
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79. A farm consisting of 127 acres, was sold at aucUon for 
$37,565 an acre : what sum of money did it bring ? 

80. A drover bought 127 head of beef cattle at an average 
of 39 dollars per head ; he sold 86 of them for 43 dollars per 
head ; for how much per head must he sell the remainder, to 
dear on the first cost 1246 dollars ? 

81. What will 75 firkins of butter cost, each firkin weighing 
56 pounds, at 16 cents a pound ? 

82. A merchant bought a box of goods containing 37 pieces, 
each piece containing 46 yards, worth 7 doUars a yard : what 
did the box of goods cost ? 

83. A bond was given April 20th, 1850, and was paid Sept. 
4th, 1856 : what will be the product, if the time which elapsed 
from the date of the bond to the time it was paid be multiplied 
by 45 ? 

84. What distance will a wheel 16 feet 8 inches in circum^ 
ference measure on the ground, if rolled over 84 times ? 

85. What is the difference between twice eight and fifty, and 
twice fifty-eight ? 

86. How much wood in 4 piles, each containing 5 cords, 
6 cord feet and 32 cubic feet ? 

87. A man bought- 56 acres of land for $25 an acre, and 94 
acres for $32 an acre ; if he sells the whole at $30 an acre, 
will he gain or lose, and how much ? 

88. If 12 men can build a wall in 16 days, how many men 
will be required to build a wall nine times as long in half the 
time? 

89. A farmer sold 4 cows for $25,50 each; 12 sheep for 
$2,12^ each; and 3 calves for $7,25 each; what was the 
amount of the sale ? 

90. If it requires 116 tons of iron to construct one mile of 
railroad, how much would it require to construct a railroad 
from Albany to Buffalo, it being 326 miles ? 

91. A merchant bought 960 pounds of cheese at 9 cents a 
pound ; 148 pounds of butter at 12^ cents a pound. He gave 
in payment, 12 yards of cloth, at $4,75 a yard ; 186 pounds of 
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sugar at 7 cents a pound, and the remainder in cash : how much 
cash did he pay ? 

92. If a family consume l2ffaL 2qt. Ipt, of ale in a week, 
how much will they consume in 14 weeks ? 

93. How much brandy will supply an army of 25,000 men 
for one month, if each nian requires IgaL 2qt. IpL 2gu 

94. It is estimated that the French, during the years 1854 
and \855, transported to the Crimea 80000 horses, and that 
70000 of them were lost in the same time. Supposing the 
first cost of each horse to be $100, and the cost of transporta- 
tion $95 per head, what was the value of the horses lost ? 

95. A man purchased a piece of woodland containing 27 
acres, at 39 dollars per acre ; each acre produced on an average 
70 cords of wood, which, being sold, yielded a nett profit of 45 
cents a cord : how much did the profit on the wood fall short of 
paying for the land ? 

BILLS OF PARCELS. 

96. Chicago, June 10, 1856. 
Mr. John C. Smith, Bought of David Toombi. 

14 pounds of tea, at 75 cents, • - $ 

9 " « coffee, 14 " - 

42 « " sugar, 11 « - 

8 « " pepper, 12J «... 

5 « " chocolate, 56 " - 

12 « " candles, 16 *' - - - 
Received payment, J 

David Toobibs. 

97 New York, March 2(Hh, 1857. * 

Mr. Jacob Johns, Bought of George Mitt Sf Oo. 

48 pounds of sugar at 9 J cents a pound, - - - $ 

6 hogs, of molasses, each containing 63 gallons, ' 

at 27 cents a gallon, -------- 

8 casks of rice, 285 lbs. each, at 5 cts. a pound, 

9 chests of tea, 86 lbs. each, at 87J cte. a pound, 

4 bags of coffee, each 67 lbs., at 11 cts. a pound , 

Received payment, ♦ 

4 Gxo. Bliss & Co. 
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98. Hartford, November 21st, 1856. 

Gideon Jones, Bought of Jacob Thrifty. 

78 chests of tea, at $55,65 per chest, - - $ 
251 bags of coffee, 100 pounds each, at > 
12 J cts. per pound, - - ) 
817 boxes of raisins, at $2,75 per box, - 
1049 barrels of shad, at $7,50 per barrel, - - - . 
76 barrels of oil, 82 gallons each, at $1,08 per gal., 



Amount, $ 
Received the above in full, Jacob Thriftt. 

99. Baltimore, Jan. 1st, 1855. 

Mr. Abel Wirt, Bought of Timothy Stout. 

10 yards of broadcloth, at $4,87^, - - . $ 
75 " « sheeting, '* ,09 - 
42 " « plaid prints*' ,45 - 

5 barrels of Genesee flour, at $7,87^, - 

7 pairs of boots, at $1,60 per pair, 
18 bushels of com, at 72 cts. per bushel, 



$ 

100. Montreal, Oct. IQth, 1855. 
Mr. Chas. Snow, Bought of Vose, Duncan ^ Co. 
45 yards of broadcloth at 9s. QcL - - £ s. d. 


56 « « " 12*. did. - 
16 " vestings, « 6«. S^d. - 
J4 lbs. colored thread, " 5*. 4d. - 


- 


72 pairs silk hose, «. 7s. 6^ - 
108 yards carpeting, « 14*. lOd. - 


. • 


Received payment, £ 
Vose, Duncan & Co. 
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DIVISION. 

57. Division is the operation of finding from two numbers a 
thirds which mtdtiplied by the first, wiUprodtice the second. 

The first number, or number by which we divide, is called 
the divisor. 

The second number, or number to be divided, is called the 
dividend. 

The third number, or result, is called the quotient. 

The quotient shows how many times the dividend contains 
the divisor. 

When the quotient is expressed by an inte^-al number, the 
division is said to be exact. When it cannot be so expressed, 
the part of the dividend that is undivided, is called the remainder. 

58. There are always three parts in every division, and some- 
times four : 1st the dividend ; 2d. the divisor ; 3d. the quotient ; 
and 4th. the remainder. 

There are three signs used to denote division ; they are the 
following : » 

12 -T- 3 expresses that 12 is to be divided by 3. 
^j^ expresses that 12 is to be divided by 3. 

3)12 expresses that 12 is to be divided by 3. 
When the last sign is used, if the divisor does not exceed 12, 
we draw a line beneath the dividend and set the quotient under 
it. K the divisor exceeds 12, we draw a curved line on the 
right of the dividend, and set the quotiei^t at the right. 

59. Short Division is the operation of dividing when the 
work is performed mentally, and the results only written down. 
It is limited to the cases in which the divisors do not exceed 12. 

57. What is division 1 What is the number to be divided called % What 
is the number called by which we divide 1 What is the answer called % 
What is the number called which is left 1 

58. How many parts are there in division 1 Name them. How many 
signs are there in division 1 Make and name them. 

69. What is short division I How is it generally performed % Where is 
the quotient written 1 To what casee is it limited 1 
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1. Divide 456 by 4 

Analysis. — The number 456 is made up of 4 hundreds, 5 tens, 
and 6 units, each of which is to be divided by 4. 
Dividing 4 hundreds by 4, we have the quotient, operation. 
1 hundred : 5 tens divided by 4, gives 1 ten and 4)456 

1 ten over: reducing this to units and adding in 114 

the 6, we have 16 units, which contains 4, 
4 times: hence, the quotient is 114: that is, the dividend contains 
the divisor 114 times. 

2. Divide £11 Ss. Id. Sfar. by 5. 

Analysis. — Dividing £11 by 5, the quotient is £2 and £1 .re- 
mainder. Reducing this to shillings and adding 
in the 8, we have 285., which divided by 5, gives opxration. 
5s. and 35. over. This being reduced to pence £ s, cL far. 
and 7d, added, gives 43d. Dividing by 5, we 5)fl 8 7 3 
have Sd. and Sd. remainder. Reducing 3d. to 2 5 8 3 

farthings, adding 3 farthings, and again dividing 
by 5, gives the last quotient figure 3/ar. 

3. Divide £6 85. Sd. by 8. operation, 
Here we have to pass to shillings before . 

making the first division. 



16 1 



4. Divide 11772 by 327. 



Analysis. — Having set down the divisor on the left of the dividend, 
it is seen that 327 is not contained in the first 
three figures on the left, which a^e 1 17 hundreds. operation. 

But by observing that 3 is contained in 11, 327)11772(36 
3 times and something over, we conclude that the 981 

divisor is contained at least 3 times in the first 1962 

four figures, 1177 tens, which is a partial dividend. 1962 

Set down the quotient figure 3, and multiply the 
divisor by it : we thus get 981 tens, which being less than 1177, the 
quotient figure is not too great : we subtract the 981 tens from the 
first four figures of the dividend, and find a remainder 196 tens, 
which being less than the divisor, the quotient figure is not too small. 
Reduce this remainder to units ajid add in the 2, and we have 1962. 

As 3 is contained in 19, 6 times, we conclude that the divisor is 
contained in 1962 as many as 6 times. Setting down 6 in the quo- 
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tient and nraltiplying the divisor by -it, we find the product to be 
1962. Therefore the entire quotient is 36, or the divisor is contained 
36 times in the dividend. 

60. From the above analysis, we have the following rule for 
the division of numbers. 

1. Begin with the highest order of units of the dividend, <md 
pass on to the lower orders until the fewest number of figures be 
found that will contain the divisor : divide these figures by it for 
the first figure of the quotient : the unit of this figure will be the 
same as that of the lowest order in the partial dividend. 

II. Multiply the divisor by the quotient figure so found, and 
subtract the product from the partial dividend. 

in. Beduce the remainder to units of the next lower order, 
and add (n the units of that order found in the dividend: this 
gives a new partial dividend. Proceed in a similar manner until 
units of every order shall have been divided. 

DIRECTIONS FOR THX OPERATIONS. 

Notes. — ^There are five operations in Long Division. Ist. To write 
down the numbers : 2d. To divide, or find how many times : 3d. To 
multiply : 4th. To subtract: 5th. To bring down, to form the partial 
dividends. 

2. The product of a quotient figure by the divisor must never be 
larger than the corresponding partial dividend : if it is, the quotient 
figure is too large and must be diminished. 

3. When any one of the remainders is greater than the divisor, the 
quotient figure is too small and must be increased. 

4. The unit of any quotient figure is the same as that of the partial 
dividend from which it is obtained. The pupil should always name 
the unit of every quotient figure. 

60. Give the rule for the division of numbers. 

Notes. — 1. How many operations are there in division 1 Name them. 

2. If a partial product is greater than the partial dividend, what does it 
mdicate 7 What then do. you do t 

3. What do you do v?hen any one of the remainders is greater than the 
divisor 1 

4. What is the unit of any figure of the quotient 1 When the divisor 
is contamed in simple uniU, what wiU be the unit of the quotient figure ! 
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5. If any partial dividend.is less than the divisor, the correspond- 
ing quotient figure is 0. 

6. When there is a remainder, after division, "write it at the right 
of the quotient, and place the divisor under it. 

PRINCIPLES RESULTING FROM DIVISION. 

1. When the divisor is equal to the dividend, the quotient will be 1. 

2. When the divisor is less than the dividend, the quotient will be 
greater than 1. The quotient will be as many times greater than 1, 
as the dividend is times greater than the divisor. 

3. When the divisor is greater than the dividend, the quotient will 
be less than 1. The quotient will be such a part of 1, as the divi- 
dend is of the divisor. 

4. When the divisor is 1, the quotient will be equal to the divi- 
dend. 

PROOF. 

61. There are two methods of proof for division : Ist By 
multiplication ; 2d. By the excess of 9's. 

FIRST METHOD. 

By the definition of division, the quotient is such a number 
as multiplied by the divisor will produce the dividend (Art. 57). 

In example 4, each product of the divisor by a figure of the quo- 
tient is a partial product j and the sum of these products is the product 
of the divisor and quotient (page 57, Note). Each product is taken, 

When it is contained in tens, what will be the unit of the quotient figure 1 
When it is contained in hundreds 1 In thousands 1 

5. If any partial dividend is less than the divisor what is the correspond- 
ing figure of the quotient 1 

6. When tlxere is a remainder after division, what do you do with it 1 
Note. — 1. When the divisot is equal to the dividend, what will the quo- 
tient be 1 

2. When the divisor is less than the dividend, how will the quotient 
compare with 1 ? How many times will it be greater than 1 f 

3. When the divisor is greater than the dividend, bow will the quotient 
compare with 1 ? What part will the quotient be of 1 f 

4. When the divisor is 1, what will the dividend be 1 

61. How many methods of proof are there for division 1 WhsX are they 1 
What is the proof by multiplication 1 What is the proof by the 9's 1 
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feparately, from the dividend, and nothing operation 

remains. But, taking each product anfay, in 327)11772(36 

succession, leaves the same remainder as would 1981 

be left if their sum were taken away at once. 1962 

Hence, the number 36, when multiplied by 1962 

the divisor 327, gives a product equal to the . 

dividend 11772; therefore, 36 is the quotient (Art. 57): hence, to 
prove division, 

MvMply the divisor hy the quotient and add in the remainder, 
if «wy. If the work is right, the result will he the same as the 
dividend. 

Note.— Divide 325 by 19. The quotient is 17, and 16 remainder: 
the true quotient is 17 J^ : for, this being multiplied by the divisor 19, 
will give the dividend. If the pupil knew how to dispose of the frac- 
tional part, we should simply say, ^''Multiply the divisor by the 
quotientj^^ which is exactly what we do imder the rule. 

PROOF BY 9's. 

Since the dividend is equal to the product of the divisor and 
quotient, it follows that if the excess of 9's in the divisor be 
multiplied by the excess of the 9's in the quotient, the excess 
of 9'8 in the product will be equal to the excess of 9's in the 
dividend (Art. 56). Hence, 

Find the excess of 9's in the divisor and in the quotient : mul- 
tiply them together, and note the excess of 9'< in the product : if 
this is equal to the excess of 9*s in the dividend, the work may be 
regarded as right 

Divisor, 327, excess of 9*s - - 3 ) 

Quotient, 36, «... q] ^"^''^ ^• 

Dividend, 11772, " - - -0 

EXAMPLES. 

(1.) (2.) (8.) (4.) 
3)19737 4)147368 5)1346840 6)1650980 

(5.) (6.) (7.) 

6)47689872 9)10324683 7)506321494 
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(8.) 
£ s. cL 
3)47 19 3 



$ cts. 
8)634 75 


6 



(9.) 
=* A. S. P. 

9)37 3 17 

$ cts. m. 
7)1468 96 



(10.) 
yrf. ^r. no. 
5)47 3 1 

12)802346 16 



22. Divide $29,25 by 26. 

23. Divide $10,125 by 27. 

24. Divide $347,49 by 429. 

25. Divide $751,50 by 150. 

26. Divide $571 1,04 by 108. 
Divide $315 by $35. 
Divide $50065 by $527. 
Divide $432 by 54. 



27. 

28, 
29. 



14. Divide 734947644 by 48. 

15. Divide 8536752 by 36. 

16. Divide 3367598 by 19. 

17. Divide 49300 by 725. 

18. Divide 6477150 by 145, 

19. Divide 770 by 28. 

20. Divide $87,256 by 5. 

21. Divide $495,704 by 129. 

30. Divide 334422198 by 438. 

31. Divide 714394756 by 1754. 
82. Divide 47159407184 by 3574. 
S3. Divide 6719487194715 by 45705. 
84. Divide 4715714937149387 by 17493. 
35. Divide 671493471549375 by 47143. 

86. Divide 571943007145 by 37149. 

87. Divide 1714347149347 by 57143. 

88. Divide 49871547149375 by 374567. 

89. Divide 171493715947143 by 571007. 

40. Divide 6754371495671594 by 678957. 

41. Divide 7149371478 by 121. 

42. Divide 71900715708 by 57149. 

43. Divide 14714937148475 by 123456. 

44. Divide 729^. 2i?. 7P. by 41. 

45. Divide 365rfa. 6Ar. by 240. 

46. Divide 1298mt. 2/wr. 33rd. by 87. 

47. Divide d5hkcL %gal by 120. 

48. Divide .232*t«A. 3ph IqU by 105. 

49. Divide $18306,25 by 725. 

50. Bought 7 yds. of cloth for 165. 4c?. : what did it cost per yd. ? 
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51. A man travelled 265m. 6/wr. 16r(f. in 12 days : how far 
did he travel in one day? 

52. If 569^. 2i?. 23P. be equally divided between 9 per- 
sons, how much will 5 of them have ? 

53. The annual income of a gentleman is $10000: how 
much is that per day, counting 365 days to the year ? 

54. What number multiplied by 9999 will produce 987551235 ? 

55. A gentleman owning an estate of $75000, gave one-fourth 
of it to his wife, and the remainder was divided equally among 
his five children : how much did each receive ? 

56. The expenditure of the United States for 1853 was 
$54026818 : how much would that be per day, allowing 365 
days to the year ? 

57. If 28 yards of cloth cost $133, what will one yard cost ? 

58. If I pay $637,50 for 51 yards of cloth, what is the price 
per yard ? 

59. The city of New York, in 1850, had 104 periodical pub- 
lications, with an aggregate circulation of 78747600 copies: 
what would be the average circulation of each ? 

60. Bought 19 bushels of wheat for $30,875 : what was the 
cost of one bushel ? 

61. How long will 9125 loaves of bread last 5 families, if 
each family consume 5 loaves a day ? 

62. The product of two numbers is 7207272072, and the 
multiplier 9009 : what is the multiplicand ? 

63. How m'any rings, each weighing idn^, I2gr., can be 
made from lOoz. lldwt. 12gr. of gold? 

64. If iron is worth 2 cents a pound, how much can be 
bought for $67,50? 

• 65. If 14 sticks of hewn timber measure 122^. 3Sft. 118in., 
how much does each stick contain ? 

66. In 1850, Pennsylvania manufactured 285702 tons of pig 
iron, and employed 9285 hands : what was the average product 
of each hand ? 

67. The number of college libraries in the United States in 
1850, was 213, containing 942321 volumes : what would be the 

average number of volumes in each ? 

4 

Digitized byVjOOglC 



74 OONTBAOnONS 



CONTRACTIONS AND APPLICATIONS. 

CONTRACTIONS IN MULTIPLICATION. 

62. Contractions in Multiplication are short methods of find« 
ing products when the multipliers are particular numbers. 

63. To muUiply by 25. 

1. Multiply 356 by 25. 

Analysis. — If we annex two ciphers to the mul- operation. 
tiplicand, we multiply it by 100 (Art. 55): this 4)35600 
product is 4 times too great ; for the multiplier is 8600 

but one-fourth of 100 ; hence, to multiply by 25, 

Annex two ciphers to the mtdtipltcand and divide the restdi 

EXAMPLES. 

2. Multiply 287 by 25. I 4. Multiply 6741 by 25. 

3. Multiply 184 by 25. | 5. Multiply 3074 by 25. 

64. When the muUipUer contains a fraction. 

What is the product of 15 multipb'ed by ^\ ? 

Analysis. — The multiplicand is to be taken operation. 
3 and one-fifth times : taking it one-fifth times j 15 

gives 3, which we write in the units place : 3^ 

then, taking it 3 times, gives 45, and the sum 3 

48 is the product ; hence ^ 45 

Rule. — Take such a part of the multi- ^8 Ans. 

plicand as the fraction is of 1; then nfultiply by the integral 
number^ and the sum of the products will be the required 
product. 



2. Multiply 327 by 8J. 

3. Multiply 23474 by 16J. 

4. Multiply 34700 by 127J. 



5. Multiply 1272 by 12}. 

6. Multiply 9824 by 272J. 

7. Multiply 3828 by 73f 



62. What are contractions in multiplication 1 

63. How do you multiply by 26 1 

64. How do you multiply when the multiplier contains a fraction t 
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OPERATION. 

8)28600 
3575 



65. TomuUiplybyl2l. 
1. Multiply 286 by 12^. 
Analysis- — Since 12J is one-eighth of 100, 
Annex two ciphers to the multiplicand and divide 
the result by 8. 

EXAMPLES. 

1. Multiply 384 by 12J. I 3. Multiply 14800 by 12J. 

2. Multiply 476 by 12^. | 4. Multiply 670418 by'l2|. 

66. To multiply by Z^. 

1. Multiply 975 by 33J. 

Analysis. — Annexing two ciphers to the operation. 

multiplicand, multiplies it by 100: but the 3)97500 

multiplier is one-third of 100 : hence, 32500 

Annex two ciphers and divide the result by 3. 

EXAMPLES. 



1. Multiply 1679252 by 33^. 

2. Multiply 1480724 by 33^. 



3. Multiply 10675512 by 33^. 

4. Multiply 4442172 by 33J. 



67. To multiply by 125. 

1. Multiply 1125 by 125. 

Analysis. — Annexing three ciphers to the operation. 

multiplicand, multiplies it by 1000 : but 125 8)1125000 

is but one'^ghth of one thousand : hence, 140(525 

Annex three ciphers and divide the result by 8. 

EXAMPLES. 

1. Multiply 59264 by 125. I 3. Multiply 1940812 by 125. 

2. Multiply 17593408 by 125.| 4. Multiply 140588 by 125. 

CONTRACTIONS IN DIVISION. 
68. Contractions in Division are short methods of finding 
the quotient, when the divisors are particular numbers. 



66. How do you multiply by 12^^ 1 

66. How do you multiply by 83^ 1 

67. How do you multiply by 125 1 

68. What arc Contractions in Division 1 
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69. By reversing the last four processes, we have the four 
following rules : 

1. To divide any number by 25 : 

MvUiply the number by 4, and divide the product by 100. 

2. To divide any number by 12J : 

Mtdtiply the number by 8, and divide the product by 100. 

3.. To divide any number by 33 J : 
Multiply the number by 3, and divide the product by 100. 

4. To divide any number by 125 : 
Multiply by 8, and divide the product by 1000. 

EXAMiPLES. 



9. Divide 1760600 by 12J. 

10. Divide 67500 by 33^. 

11. Divide 1308400 by 33|. 

12. Divide 15851400 by 33^. 

13. Divide 8072400 by 33J. 

14. Divide 281250 by 125. 

15. Divide 6015750 by 125. 

16. Divide 2026875 by 125. 



1. Divide 6350 by 25. 

2. Divide 21345 by 25. 
S.Divide 656280 by 25. 

4. Divide 7278675 by 25. 

5. Divide 5287215 by 25. 

6. Divide 12225 by 12^. 

7. Divide 10650 by 12^. 

8. Divide 11925 by 12J. 

70. When the divisor is a composite number, 

1. How many feet and yards are ther^ in 288 inches ? 

Analysis. — Since there are 12 inches in 1 foot, there will be as 
many feet in 288 inches as 12 is contained times 
in 288 ; viz., 24 feet, in which the unit is 1 foot. operation. 
Since 3 feet make 1 yard, there will be as many 12)288 

yards in 24 feet as 3 is contained times in 24 ; 3)24 

viz., 8 yards : in which the unit is 1 yard. We S 

have thus passed, by division, from the unit 1 
inch to the unit 1 foot, and then to the unit 1 yard ; that is, in each 

69. What roles do jou get by reversing the four previous rules 1 Give 
them. 

70. What is a composite number 1 Under how many points of view 
may division be regarded 1 What are they 1 What is the rule for division 
when the divisor is a composite number 1 When there are remainders 
after division, how do you find the remainder in units of the dividend 1 



Digitized byVjOOglC 



IN DiviBioiir. 77 

operation, we have iiur$as9d the unit as many times as there are units in 
the divisor. 

Let us now use the same numbers, in an entirely different question. 

2. If 288 dollars be equally divided among 36 men, what 
will be the share of each ? 

Analysis. — Since 288 dollars is to 36 = 12x3 operation. 
be equally divided among 36 men, each 12)288 

will have as many dollars as 36 is con- 3)24 

tained times in 288. Dividing 288 into 8 

12 equal parts, we find that each part 

is 24 dollars. If each of these parts be now divided into 3 equal 
parts, there will then be 36 parts in all, each equal to 8 dollars : 
here, the unit of the result is the sam£ as that of the dividend. Hence, 
we may regard division under two points of view : 

1, As a process of reduction, in which the unit of each suC' 
ceeding dividend is increased as many times a« there are units in 
the divisor:' 

2. As a process of separating a number into equal parts ; in 
which case the unit of a part will be the same as that of the 
dividend. 

Hence, the following rule when the divisor is a composite 
number : 

BuLE. — Divide the dividend by one of the factors of the divi- 
sor; then divide the quotient, thus arising, by a second factor, 
and so on, tiU every factor has been used as a divisor: the hst 
quotient wiU be the answer, 

EXAMPLES. 

Divide the following numbers by the factors : 
1. 2322 by 6 = 2 x 3. 5. 1145592 by 72 = 8 X 9. 



6. 185760 by 96 = 8 X 12. 

7. 115776 by 64 = 8 X 8. 

8. 463104 by 144 = 12 x 12 



2. 37152 by 24 = 4 X 6. 

3. 19152 by 36 = 6 X 6. 

4. 38592 by 48 = 4 X 12. 

NoTi. When there are remainders, after division, the operation is 
to be treated as one of Reduction. 
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9. Divide the number 3671 by 30 = 2 X 3 x 5. 

Analysis. — Diyiding 3671 by 2, we have a quotient 1835, and a 
remainder, 1. After the second 

division, we have a quotient 611, opsratiom. 

and a remainder, 2 ; and after the 2)3671 

third division, the quotient 122, 3 )1835 . I 1. 

and the remainder, 1. Now, it is 5)611 . .2. 

plain, from the first analysis, that, 122 . .1. 

1. The unit of the first quotient 1X3 + 2= 3 + 2= 5; 

is as many times greater than the 5X2 + 1 = 10 + 1 = 11 rem. 
unit of the dividend, as the divi- Ans. 122^/ 

sor is times greater than 1 ; and 
similarly for all the following quotients. 

2. The unit of the first remainder is the same as the unit of the 
dividend ; and the unit of any remainder is the same as that of the 
corresponding dividend. 

a. The unit of any dividend is reduced to that of the preceding 
dividend, by multiplying it by the preceding divisor. 

Hence, to find the remainder in units of the given dividend^ is 
simply a case of reduction in which the divisors denote the 
units of the scale : therefore, 

I. MuUiply the last remainder by the last divisor but one, and 
add in the preceding remainder, 

IT. Multiply this resuU by the next preceding divisor, and add 
in the remainder, and so on, iiU you reach the unit of the divi- 
dend* 

Divide the following numbers by the factors, and find the 
remainders : 

1. 416705 by 315 = 7 x 9 x 5. 

2. 804106 by 462 = 3 x 2 x 7 x 11. 

3. 756807 by 3456 = 4 X 8 x 9 x 12. 

4. 8741659 by 105 = 3 x 5 x 7. 

5. 947043 by 385 = 5 x 7 x 11. 

6. 4704967 by 1155 = 11 x 7 x 5 x 3. 

7. 71874607 by 7560 = 8x7x9x5x3. 
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OPERATION. 




10)327|8 




10)32|7 . 


8 rem. 


10)3|2 . . 


7 rem. 


3 . . 


2 rem. 



3,m ^n^' 



71. When the divisor is 10, 100, 1000, S^e. 

1. Divide 3278 by 1000 = 10 x 10 x 10. 
Analysis. — We divide 3278 by 10, by 

simply cutting off 8, giving 327 tens and 
8 units remainder. We again divide by 
10, by cutting off the 7, giving 32 hun- 
dreds and 7 tens remainder. We again 
divide by 10 by cutting off the 2, giving 
a quotient of 3 thousands and 2 hundreds 
remainder. The quotient then is 3, and a remainder of 2 hundreds 
7 tens and 8 units, or 278. 

Rule. — Out off from the right of the dividend cls many 
figures as there are ciphers in the divisor^ considering the figures 
at the left the quotient, and those at the right the remainder, 

72. When any- divisor contains significant figures with one or 
more ciphers at the right hand, 

2. Divide 876896 by 32000. 
Analysis. — The divisor 32000 =32*x 1000. 

Dividing by 1000 gives a quotient 875, and 896 
remainder. Then dividing by 32 gives a quo- 
tient 27, and 11 remainder, which gives the 
result 27 J^}. Hence, 

Rule. — Cut off, by a line, the ciphers from 
the right of the divisor, and an equal num- 
ber of figures from the right of the dividend : 



OPSRATION. 

32l000)875|896(27 

64 

235 

224 
11896 rem. 
Ans. 27iifJ*. 



divide the remain^ 
ing fig'urec ^f the dividend by the remaining figures of the divisor, 
and the remainder, if any, with the figures cut off from the divi- 
der*d unnexed, will form the true remainder, 

EXAMPLES. 

Oirid^ the following numbers : 



1. 1972654 by 420000. 

2. 1762000 by 12000. 

3. 73199006 by 801400. 



4. 11428729800 by 72000. 

5. 36981400 by 146000. 

6. 141614398 by 63000. 



71. How do you divide when the diviaor is 1, with ciphers annexed 1 

72. How do you divide when the divisor contains significant figures, 
with ciphem annexed t How do you find the true remainder 1 
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73. When the divisor contains a fraction, 

1. Divide 856 by 4J operation. 

Analysis. — There are 5 fifths in 1 ; henoe, 21=3X7 3)4280 
in 4 there are 20 fifths; therefore, 4| = 21 7)1426 -2 

fiftJis. In the dividend 856, there are 5 times 203 - 5 

as many fifths as units 1 ; that is, 4280 fifths ; Ans, 203^. 

therefore, the quotient is 4280 divided by 21, 
equal 203^|. Hence, when the divisor contains a fractional part, 

RedvLce the divisor and dividend to the fractional part in the 
divisor J and then divide as in integral numbers. 

Find the quotients in the following examples : 



1. 


3245 — 16^. 


5. 87317 4- 9f . 


2. 


47804 -f- 15 J. 


6. 87906 ^ 12f 


8. 


870631 -=-14^. 


7. 95675 -f 15f. 


4. 


37214-^51 J. 


8. 71096 ^ 17f 



APPLICATIONS IN MULTIPLICATION. 

74. The analysis of a practical question, in Multiplication, 
requires that the multiplier be an abstract number ; and then 
the unit of the product wijl be the same as the unit of the mtd' 
tiplicand, 

75. To find the cost of several things, when we know the cost 
of unity caid the number of things : 

1. What will six yards of cloth cost at 8 dollars a yard ? 

Analysis. — Six yards of cloth will cost 6 times as much as 1 yard. 
Since 1 yard of cloth cost 8 dollars, 6 yards will cost 6 times 8 dol- 
lars, which are 48 dollars ; therefore, 6 yards of cloth at 8 dollars a 
yard, will cost 48 dollars : hence. 

The cost of any number of things is equal to the price of a 
single thing multiplied by the number of things. 

But we have seen that the product of two numbers will be 
the same, (that is, will contain the same number of units) which- 

73. How do you divide when the divisor contains a fraction ! 

74. What does the analysis of a practical question require 1 

75. How do you find the cost of a single thing 1 How is it done in 
practice 1 
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ever be taken for the multipKcand (Art. 50). Hence, in prac- 
tice, we may multiply the two factors together, taking either for 
the multiplier, and then CLSsign the proper unit to the product. 
We generally take the less number for the multiplier. 

76. To find the cost when the price is an aliquot part of a dollar : 
1. Find the cost of 45 bushels of apples, at 25 cents a busheL 

Analysis. — If the price were 1 dollar a bushel, operation. 
the cost would be as many dollars as there aie 4)45,00 

bushels. Bat the price is 25 cents = -J^ of a dol- $11,25 

Jar; hence, the cost will be one-fourth as many 
dollars as there are bushels , that is, as many dollars as 4 is contained 
times in 45 = 11 dollars and 1 dollar over. This is reduced to cents 
by adding two ciphers ; then dividing again by 4, we have the entire 
cost: hence, 

Take such a part of the number which denotes the comrnodiiy, 
as the price is of 1 dollar, 

EXAMPLES. 

1. What would be the cost of 284 bushels of potatoes, at 50 
cents a bushel ? 

2. At 33^ cents a gallon, what will 51 gallons of molasses cost? 
8. What cost 112 yards of calico, at 12^ cents a yard ? 

4. If a pound of butter cost 20 cts., what will 175 pounds cost ? 

5. What will 576 bushels of 2)$576 cost at 1 dollar a bushel. 
Wheat cost, at $1,50 a bushel? I^ \[ _50cents " 

6. What will it cost to dig a ditch 129 rods long, at $1,83J 
a rod ? 

7. At $1,25 a barrel, what will 96 barrels of j^ples cost? 

8. What will 3 pieces of cloth cost, each piece containing 25 
yards, at $1,20 a yard ? 

77. To find the cost of articles sold by the 100 or 1000. 

1. What will 544 feet of lumber cost at 2 dollars per 100 ? 

76. How do you find the cost, when the price is an aliquot part of a dollar I 

77. How do you find the cost of articles sold by the hundred or thou- 

sandl 

^ 4» 
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Analysis. — At 2 dollars a foot, the cost would bo 544 x 2 = 1088 
dollars ; but as 2 dollars is the price of 100 feet, it foJlows that 1088 
dollars is 100 times the cost of the lumber; therefore, if we divide 
1088 dollars by 100 (which is done by cutting, off two of the right 
hand figures, Art. 71), we obtain the cost. 

Note. — Had the price been so much per 1000, we should have 
divided by 1000 : hence, 

Multiply the quantity by the number denoting the price ; if the 
price be by the 100, cut off two figures on ike right hand of the 
product ; if by the 1000, cut off three, and the remaining Jig* 
ures will be the answer in the sarne denomination as the pricey 
which, if cents or mills, may be reduced to dollars, 

EXAMPLES. 

1. What will be the cost of 3742 feet of timber at $3,25 
per 100 ? 

2. At $12,50 per 1000, what will 5400 feet of boards cost ? 

3. Richard Ames, Bought of John Maple. 
1275 feet of boards at $9,00 per 1000 

3720 « " « 15,25 « 

715 « scantling « 8,75 « 

1200 « timber « 12,06 " 

2550 " lathina « 75 100 

965 « plank " 1,12} " 

Received payment, John Maple, 

76. To find the cost of articles sold by the ton. 
What if the cost of 640 pounds of hay at $11,50 per ton? 
Analysis. — Since there are 2000 operation. 
pounds in a ton, the cost of 1000 2)811,50 

pounds will be half as much as of 5,75 price of 1000 lbs. 

1 ton: viz., $5,75. Multiply this 640 

by the number of pounds (640), and 23000 

cut off three places from the right 3450 

(Art. 71), in addition to the two $3^68000 

places cut off for cents ; hence, 

76. How do you find the cost of articles sold by the ton 1 
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Multiply one-half the price of a ton by the number of pounds^ 
and cut off three figures from the right hand of the product. The 
remaining figures will be the answer in the same denomination as 
the price of a ton. 

EXAMPLES. 

1. What will be the cost of 1575 pounds of plaster at $3,84 
per ton ? 

2* At $7,37^ a ton, what will 3496 pounds of coal cost ? 

3. What will 1260 pounds of hay cost at $9,40 per ton ? at 
$10,25 ? at $14,60 ? 

4. What will be the cost of transportation of 5482 pounds 
of iron from Pittsburgh to New York at $6,65 per ton ? 

APPLICATIONS IN DIVISION. 

77. Abstractly, the object of division is to find from two given 
numbers a third, which, multiplied by the first, will produce 
the second. Practically, it has three objects : 

1. Given the number of things and their cost, to find the 
price of unity. 

2. Given the cost of a number of things and the price of 
unity, to find the number of things. 

3. To divide any number of things into a given number of 
equal parts. 

Analysis. — Consider the number denoting cost or price as abstract; 
then make the division and assi^ the proper imit to the quotient. 
Hence, we have the following 

RULES. 

I. Divide the number denoting the cost by the number of 
things : the quotient will be the price of unity. 

II. Divide the number denoting the cost by the price of unity : 
the quotient will be the number of things, 

III. Divide the whole number of things by the number of 
parts into which they are to be divided : the Quotient mil be the 
number in each part, 

77. What is the object of Division abstractly 1 How many objects has 
it practically 1 Name the objects. Give the rules for the three cases. 



Digitized byVjOOglC 



84 LONGITUDE AND TIME. 

LONGITUDE AND TIME. 

78. The equator of the earth, like that of other circles, is 
divided into 360*^, which are called degrees of longitude. 

79. The sun apparently goes round the earth once in 24 
hours. This time is called a day. 

Hence, in 24 hours, the sun apparently passes over 360° of 
longitude; and in 1 hour over 360°-^24=15°. 

80. Since the sun, in passing over 15° of longitude, requires 
1 hour or 60 minutes of time, 1° will require 60 minutes 
-7-15=4 mmutesiof time; and 1' of longitude will require 
one-siz]tieth of 4 minutes, which is 4 seconds of time : hence, 

15° of longitude require 1 hour, 
1° of longitude requires 4 minutes. 
1' of longitude requires 4 seconds. 
Hence, we see that, 

1. If the degrees of longitude he multiplied by 4, the product 
will be the corresponding time in minutes, 

2. If the minutes in longitude be multiplied by 4, the product 
will be the corresponding time in seconds, 

1. What is the time in hours, minutes and seconds in 56° 47' ? 

Analysis. — First reduce the de- opiration. 

grees to hours and minutes ; then m. hr, m. sec. 

reduce the minutes to minutes and 56* x 4 = 224 =3 44 
seconds, and take the sum. 47' x 4 = 188 sec. = 3 8 

3 47 8 

81. When the sun is on the meridian of any place, it is 12 
o'clock, or noon, at that place. 

78. How is the equator of the earth supposed to be divided I 

79. How does the sun appear to move 1 What is a day 1 How far 
does the sun appear to move in 1^ hour 1 

80. How do you reduce degrees of longitude to time ! How do you 
reduce minutes of longitude to time 1 

81. What is the hour when the sun is on the meridian 1 When the 
sun is on the meridian of any place, how will the time be for all places 
east 1 How for all places west 1 If you have the difference of time, how 
do you find the time 1 
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Now, as the sun apparently goes from east to west, at the 
instant of noon, at one place, it will be pcut noon for all places 
at the east, and before noon for all places at the west. 

If then, we find the difference of time between two places 
and know the exact time at one of them, the corresponding 
time at the other will be found by adding their difference, if 
that other be east, or by subtracting it,iftoest. 

82. To reduce time to degrees and minutes of longitude. 

1. The difference of time between Boston and New Orleans 
is 1 hour 11 minutes and 48 seconds : what is the difference of 
longitude ? 

Analysis. — Since 1 hour corresponds operation. 

to 15** of longitude, there will be as 15° x 1 =*^5* 

many times 15* as there are hours: 11-7-4= 2' 45' 

Since 1** corresponds to 4 minutes of 48 *r4 = 12' 

time, there will be as many degrees as l>iff. 17° 57' 

4 is containe4 times in the minutes: 

Since 1' corresponds to 4 seconds of time, there will be as many 
minutes as 4 is contained times in the seconds : hence, 

1. Multiply 15** by ike number of hours, and the product will 
be degrees of longitude : 

2. Divide the minutes by 4, and the quotient will be degrees 
and minutes of longitude : 

3. Divide the seconds by 4, and the quotient will be minutes 
and seconds of longitude. The sum of these results will be the 
difference of longitude* 

EXAMPLES. 

1. The longitude of Albany is 73° 42' west, and that of 
Buffalo 78° 55' west : what is the difference of longitude and 
what the difference of time ? 

2. The longitude of New York is 74° 1' west, and that of 
Springfield, Illinois, 89° 33' west : what would be the time at 
New York when it is 12 M. at Springfield ? 

82. How do you reduce time to degreefl and minutes of longitude 1 
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8. When it is 12 M. at New York, it is 11 o'clock 6 minutes 
and 28 seconds At Cincinnati : what is their difference of lon- 
gitude ? 

4. The longitude of Philadelphia is 75*" 10' west, and that 
of New York 74° 1' west : what is the diflference of time be- 
tween these two places ? 

5. Washington is in longitude 77° 2' west, New Orleans in 
89° 2' west. When it is 9 o'clock A. M. at Washington, what 
is the time at New Orleans ? 

6. If the diflference of time between two places be 42mu 
IQsec, what is the diflPerence of longitude? 

7. What is the diflTerence of longitude between two places if 
the diflTerence of time is 2h. 20mi. 44««c. ? 

8. The longitude of St. Louis is 90° 15' west; a person at 
that place observed an eclipse of the moon at lOh. 40mi. P. M. ; 
another person, in a neighboring state, observed the same eclipse 
22mi, 12sec. earlier : what was the longitude of the latter place, 
and the time of observation ? 

9. If the diflTerence of time between London and Oregon 
City is 8 hours, what is the diflTerence in longitude ? 

10. The diflTerence of longitude between St. Louis and New 
York is 15° 35'. In travelling from New York to St Louis 
will a watch, keeping accurate time, be fast or slow at St. Louis, 
and how much ? 



APPLICATIONS OF THE PBECEDINa BULES. 

1. What will it cost to build a wall 96 rods long, at $1,83J a 
rod? 

' 2. A farmer wishes to put 1066^t^. 2pk. of potatoes into 
474 barrels, how much must he put into each barrel ? 

3. At $4,32 a yard, what will 12J yards of cloth cost ? 

4. How many barrels of apples, each containing 2^ bushels, 
can I buy for $36, at 45 cents a bushel ? 

5. The quotient arising from a certain division is 1236 ; the 
divisor is 875, and the remainder 184 : what is th« dividend ? 
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6. The Croton Water Works of New York are capable of 
discharging 60000000 gallons of water every 24 hours ; what 
would be the average amount per minute ? 

7. The population of the United States, in 1850, was 23191876. 
It has been estimated that 1 person in every 400 dies from 
intemperance : how many deaths then may be attributed to this 
cause, in the United States, during that year ? 

8. At the rate of 45 miles an hour, how long would it take a 
railroad car to pass around the globe, a distance of 25000 miles ? 

9. If a quantity of provisions will last 25 men 2mo. SwJL 6€la.y 
how long will it last 10 men ? 

10. If a man's salary is $1200 a year, and his expenses are 
$640 annually, how many years will it be before he wiU save 
$6720 ? 

11. How long will it take to count 20 millions at the rate of 
80 per minute ? 

12. If 3160 barrels of pork cost $47400, how mafty barrels 
can be bought for $11475? 

13. What will be the cost of 6 firkins of butter, each con- 
taining 96 pounds, at 12^ cents a pound ? 

14. What will 1000 quills cost, at ^ cent a piece ? 

15. What will be the cost of 85 J yards of cloth, at $9^ a 
yard? 

16. What will be the cost of iMrf. 2gaL 3qt. of brandy, at 
56 J- cents a quart ? 

17. What will be the cost of 196 yards of cotton goods, at 
Is. 6d. per yard ? 

18. At 28. Sd. per bushel, what will 1246 bushels of oats cost ? 

19. If 112^. of cheese cost £2 16*., what is that per 
pound ? 

20. What will be the cost of 1426 pounds of hay, at $9,75 
per ton ? 

21. How much must I pay for the transportation of 3840 
pounds of iron, from Albany to Bufialo, at $4,50 per ton ? 

22. Bought 124 barrels of potatoes, each containing 2|bush 
els, at 83^ cents a bushel : what is the whole cost ? 
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23. If fifteen hundred tons of cod cost $11812,50, what will 
one ton cost ? 

24. If 789 pounds of leather cost $142,02, what is that per lb. ? 

25. There are three numbers, whose continued product is 
16200 ; one of the numbers is 25 ; another 18 : what is the 
third number? 

26. If Idwt of gold is worth 92 cents, what would be the 
weight of $10059,28 in gold? 

27. A man sold his house and lot for $4200, and took his 
pay in railroad stock, at 84 dollars a share ; how many shares 
did he receive ? 

28. A person bought 640 acres of land, at 15 dollars an 
acre. He afterwards sold 160 acres at 20 dollars an acre ; 
240 acres at 18 dollars, and for the remainder he received 
$4560. What was his entire gain, and what did he receive 
per acre on the last sale ? 

29. A piece of ground 60 feet long and 48 feet wide is en- 
closed by a wall 12 feet high and 2^ feet thick : how many 
cubic feet in the wall ? 

30. What will be the cost of transportation, from Montreal 
to Boston, of 325640 feet of lumber at $2,37J per thousand ? 

31. Bought 684 pounds of hay, at $12.40 a ton : what will it 
cost me ? 

32. At $2,12^ a hundred, wh^t will 786 feet of lumber cost? 

33. How many shingles will it require to cover the roof of a 
building 40 feet long and 26 feet wide, with rafters 16 feet long, 
allowing one shingle to cover 24 square inches ? 

34. If I4lb, Soz. 12dwL Zgr. of silver be made into 9 tea-pots 
of equal weight, what will be the weight of each ? 

35. A man bought 320 barrels of fiour for $2688 : at what 
rate must he sell it to gain $1,60 on each barrel ? 

36. A farmer has a granary containing 449^A. \pk. 2qL of 
wheat ; he wishes to put it into 182 bags : how much must he 
put in each bag ? 

37. A trader bought 750 barrels of flour for which he paid 
$4875 ; he sold the same for $7,25 a barrel : what was hia 
profit on each barrel ? 
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38. How many sheep, at $ 1 ,62^ a head, can be bought for $1 69 ? 

39. If a person save $6,37^ a day, how long will it take him 
to save $267,75 ? 

40. How many canisters, each holding 3lb, lOoz^ can be filled 
from a chest of tea containing 58^. 

41. In 26 hogsheads the leakage has reduced the whole 
amount to ISdS^aL 2qf. ; if the same quantity had leakied out of 
each hogshead, how much still remains in each ? 

42. The number of college libraries in the United States in 
1850 was 213, containing 942312 volumes : what would be the 
average number of volumes to each ? 

43. A man bought a piece of land for $3475,25, and sold the 
same for $3801,65, by which transaction he made $3,40 an 
acre : how many acres were there ? 

44. The whole amount of gold produced in California in the 
year 1855, was as follows: $43313281, sent to the Atlantic 
States; $6500000, sent directly. to; England; and $8500000 
retained in the country. In 1854, the total product of gold in 
California was $57715000 : how much more was produced in 
1855 than in 1854. ^ 

45. If the forward wheels of a carriage are 12 feet in cir- 
cumference, and the hind wheels 16 feet 6 inches, how many * 
more times will the forward wheels turn round than the hind 
wheels, in running a distance of 264 miles ? 

46. If a certain township is 9 miles long, 4J miles wide, how 
many farms of 192 acres each does it contain ? 

47. The total number of land warrants issued during the 
year ending Sept. 30th, 1855, was 34337, embracing 4093850 
acres of land : what was the average number of acres to each 
warrant? 

48. The amount of foreign imports brought into the United 
States during the fiscal year of 1855 was $261382960 ; during 
the year 1854 it was $305780253 : how much was the decrease ? 

49. The longitude of Philadelphia is 75° 10', and that of 
New Orleans 89° 2' ; when it is 12 M. at Philadelphia, what is 
the time at New Orleans ? 
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50. The snn passes the meridian at 12 M., the moon at 
Shr, SOm. P. M. : what is the difference in longitude between 
the sun and moon ? 

51. Two persons, A and B, observed an eclipse of 4he moon ; 
A observed its commencement at 9kr, A2mi. P. M. ; B was in 
longitude 73° 20', and observed its commencement 23 minutes 
earlier than A: what was A's longitude, and B's time of 
observation ? 

52. If in 11 piles of wood there are 120 cords, 7 cord feet, 
5 cubic feet, how much is there in each pile ? 

53. If IQcivi, 2qr, 11Z6. lOoz. of flour be put into 9 barrels, 
how much will each barrel contain ? 

54. A miller bought a quantity of wheat for $625,40, which 
he floured and put into barrels at an expense of Si 10,12^ : 
what profit did he make by selling it for $900 ? 

55. America was discovered Oct. 11th, 1492 : how long to 
the commencement of the Revolution, April 19th, 1775 ? 

56. From a hogshead of wine a merchant draws 18 bottles, 
each containing Ipt. Zgills ; he then fills three 6 gallon demi- 
jons, and 4 dozen bottles each containing 2qU Ipt, Skills : how 
much remained in the cask ? 

57. In 753689 yards, how many degrees and statute miles ? 

58. In 189mi. 3>r. Qrd. 1ft. how many feet ? 

59. If 24 men can build 768 rods of wall in 1 day, how 
many rods can 48 men build in 9 days ? 

60. A certain number increased by 1764, and the sum mul- 
tiplied by 209, gives the product of 7913576: what is the 
number ? 

61. If a man travel 146mi. 7/wr. lArd, 14//. in 5 days, how 
much is that for each day ? 

62. If 325 acres of land cost $17712,50, how* many acres 
can be bought for $545 ? 

63. A merchant having $324 wishes . to purchase an equal 
number of yards of two kinds of cloth ; one kind was worth 
4 dollars a yard, the other was worth 5 dollars a yard : how 
many yards of each can he buv? 
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64. From one-^orth of a piece of cloth coDtaining QSyd. Sqr. 
a tailor cat 5 suits of clothes : how much did each suit contain ? 

65. A manufacturer having £5 10^., distributed it among his 
k^orers, giving every man ISd,, every woman 12i., and every 
•boy lOd. ; the number of men, women and boys, were equal : 
what was the number of each ? 

66. It is estimated that 1 out of every 1585 persons in Great 
Britain is deaf and dumb. The population, according to the 
census of 1851, was 20936468 : how many deaf and dumb 
persons were there in the entire population ? 

67. A grocer in packing 6 dozen dozen eggs broke half a 
dozen dozen, and sold the remainder for 1^ cents a piece : how 
much did he receive for the eggs ? 

68. How much time will a man save in 50 years by rising 
45 minqtes earlier each day ? 

69. Richard Roe was bom at 6 o'clock, A. M., June 24th, 
1882 : what will be his age at 3 o'clock, P. M., on the 10th day 
of January, 1858 ? 

70. During the year 1855, there were shipped to Great 
Britain, from the United States, 408434 barreb of flour ; 2550092 
bushels of wheat; 1048540 bushels of com. Supposing the 
four to have sold for $10,25 a barrel, the wheat for $2,12^ a« 
bushel, and the com for $0,94 a bushel, what was the value 
of the whole ? 

71. A man dying without making a will, left a widow and 
4 children. The law provides, in such cases, that the widow 
shall receive one-third of the personal property, and that the re- 
mainder shidl be equally divided among the children. The 
estate was valued as follows : a farm, at $5000 ; 5 horses, at 
$85 each; a yoke of oxen, for $110; 25 cows, at $22 each; 
150 sheep, at $2 each ; some lumber, at $45 ; farming utensils, 
at $174; household furniture, at $450 ; grain and hay, at $380 : 
what was the share of the widow and each child ? 

72. The amount of gold coin in the United States in 1855 
was estimated at about $241200000. Adopting the same ratio 
of increase as fcom 1850 to 1855^ the population of the United 
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States in 1855 would be about 26800000. In an equal distri- 
bution of the gold, how much would each person receive? 

73. How many shingles will it take to cover the two sides of 
the roof of a building, 55 feet . long, with rafters 16J feet in 
length, allowing each shingle to be 15 inches long and 4 inches 
wide, and to lay one-third to the weather ? 

74. If the longitude of St Petersburgh is 30° 45' east, and 
that of Washington 77° 2' west, what is the difference of lon- 
gitude between the two places, and the difference oi time ? 

75. When it is 6 o'clock, A. M., at Washington, what is the 
time at St. Petersburgh ? 

76. A vessel sails from New York to Liverpool. After a 
number of days the captain, by taking- an observation of the 
sun, finds that his chronometer, which gives New York time, 
differs Ikr, 44m. from the time at the place of observation. If 
his chronometer shows the time to be SJin 12mi, P. M., what is 
the correct time, at the place of observation, and how far is he 
east from New York ? 

77. A cistern containing 960 gallons, has two pipes ; 45 
gallons run in every hour by one pipe, and 25 gallons run out 
by the other: how long a time will be required to fill the 

«cistem ? 

78. A speculator sold 840 bushels of wheat for $2180, which 
was $500 more than he gave for it : what did it cost him a 
bushel? 

79. The whole number of gallons of rum manufactured in 
the United States in 1850, was 6500500 gaUons ; if it be 
valued at 50 cents a gallon, how many schoolKouses could be 
built, worth $750 each, with the proceeds ? 

80. A farmer sold a grocer 30 bushels of potatoes at 37^ cents 
a bushel, for which he received 6 gallons of molasses at 45 
cents a gallon ; 60 pounds of mackerelat 6^ cents a poun4) and 
the remainder in sugar at 10 cents a pound : how many pounds 
of sugar did he receive ? 

81. K a man travel 12mu 3/ur, 20rd. in one day, how long 
will it take him to travel 17 Ami. 1/ur. at the same rate ? 



Digitized byVjOOglC 



APPLICATIONS. 98 

82. If ti Jinan sell 2bar. 12gaL 2qt. of beer in one week, how 
much will he sell in 12 weeks ? 

83. A liquor merchant had 550 pint bottles, 400 quart bottles, 
350 two quart . botfles; 375 three quart bottles, and 150 jugs, 
holding a gallon each : how many barrels of wine will fill them ? 

84. How many yards of carpeting, one yard wide, will it 
take to cover the floors of two parlors, each 18 feet long, and 
16 feet wide, and what will it cost at $1,33^ a yard? 

85. How many irolls of wall paper, each 10 yards long and 
2 feet wide, will it take to cover the sides of a room 22 feet 
long arid. 16 ieet wide and 9 feet high ? 

86. Two persons are Imu 4fun 20rd, apart, and' are travel- 
Kng .the same way. The hindmost gains upon the foremost 
5 jods in travelling 25 rods : how far must he travel to over- 
take^he foremost ? 

87. A man sold 500 bushels of wheat at $1,75 a bushel, and 
took his pay in sugar at 5 cents a pound. He afterwards sold 
one-half of it: what quantity of sugar had he left? 

88. A man bought 7 barrels of sugar at $12,87^ a barrel; 
he kept two barrels for his own use, and sold the remainder for 
what the whole cost him : what did he receive per barrel ? 

89. A flour merchant bought a quantity of flour for $18750, 
and sold the same for $26250, by which he gained $3 a barrel : 
how many barrels were there ? 

90. Three men rented a farm and raised dMbttsh. 2pk, 4qL 
of grain, which was. to be divided in proportion to the rent paid 
by each. The first was to have one-half the whole ; the second 
one-third the remainder ; and the third had what was left : how 
much did each have ? 

91. A vessel in longitude 70° 25' east, sails 105° 30' 56" 
west, then 46° 50' east, then 10° 5' 40" west, then 39° 11' 36" 
east ; in what longitude is she then, and how many days will it 
take her to sail to longitude 77° west, if she sail 3° 20' each 
day? 

92. A privateer took a prize worth $25000, which was 
divided into 125 shares, of which the captain took 12 shares ; 
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2 lieutenants, each 5 shares ; 6 midsfaipinen, each 8 shares ; 
and the remainder was divided equally among 85 seamen : how 
much did each receive ? 

93. If the longitude of Boston is 71° 4', and a gentleman in 
travelling from Boston to Chicago finds that his watdi is 1^. 
5m. 4:isec. too fast by the time of the latter place, what is 
the longitude of Chicago, provided his watch has kept time 
accurately ? 

94. What time would it be in Boston when it was Shr. 27 mu 
SOsecy A. M., in Chicago ? 

95. What time would it be at Chicago wh^i it was 12 M. at 
Boston ? 

96. Two places lie exactly east and west of each other, and 
by observation it is found that the sun comes to the meridian 
of the latter place 1 hour and 16 minutes after the foiyier: 
how fiir apart are they in degrees and minutes of longitude ? 

97. In 12 bales of cloth, each bale containing 16 pieces, and 
each piece containing 20 eli English, how many yards ? 

98. How many eagles can be made from 24/& ioz, QpwL 
ISgr, of gold, making no allowance for waste, if each eagle 
weighs llpwts, 9ffr, ? 

99. A man paid $3284,82 for some wheat He sold 740 
bushels at 2 dollars a bushel ; the remainder stood him in $1,42 
a bushel : how many bushels did he purchase ? 

100. A speculator gave $8968 for a certain number of barrels 
of flour, and sold a part of it for $2618, at $7 a barrel, and by 
so doing lost $2^ on each barrel ; for how much must he sell 
the remainder to gain $1060 on the whole ? 

101. A man sold 105^. 2E.20F. of land for as many dollars 
as there were perches of land, payable in instalments, at the rate 
of 1 dollar an hour. If the contract was dosed at 12 o'clock, 
M., April 1st, 1856, what length of time will be allowed the 
purchaser to pjay the debt, reckoning 866 days 6 hours to the 
year? 
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PROPERTIES OF NUMBERS. 

PBIME AND COMPOSITE NUMBERS. 

83. An Integral Number is the unit 1, or a collection of 
such units. 

84. One number is said to be divisible by another when the 
quotient is an integral number. The division is then said to be 
exact. 

85. A Composite Number is one that. may be produced 
by the multiplication of two or more numbers, called facUyrs ; 
thus, 30 = 2 X 3 X 5, is a composite number, in which the 
£EU^tors are 2, 3 and 5. 

Note 1 . — ^A composite number is exactly divisible by any one of 
its factors, or by the product of two or more of them. 

86. A Prime Number is a number that is divisible only 
by itself and 1 ; thus, 1, 2, 3, 5, 7, 11, 13, &c., are prime 
numbers. 

87. Two numbers are said to be prime to each other when 
they have no common factor ; thus, 4 and 9 are prime to each 
ofhevj though both are composite numbers. 

88. Any number (prime or composite), as 26, may be put 
under the form, 1 X 26 ; hence, every number is divisible by 
itself and 1, and therefore, these are not reckoned among the 
factors or divisors either of prime or composite numbers. 



83. What is an integral number 1 

84. When is one number said to be divisible by another ? How is the 
division then said to be 1 

86. What is a composite number 1 By what is a composite number 
always divisible 1 

86. What is a prime number " 

87. When are two numbers prime to each other 1 

88. What numbers are not reckoned among the divisors -of prime or 
composite numbers ? 
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89, Every factor of a composite number is a divisor, and 
is either prime or composite ; and, since every composite factor 
may be again divided, it follows that 

Every number is equal to the product of all its ptime factors. 
For example, 24 = 3 x 8 ; but 8 is a composite number of 
which the factors are 2 and 4 ; and 4 is a composite number of 
which the factors are 2 and 2 ; hence, 

24 = 3 X 8 = 3x2x4 = 3x2x2x2; and 
60 = 5x12 = 5x3x4 = 5x3x2x2. 

Hence, to find the prime factors of any number : 
Divide the number by any prime number that tvill exactly 
divide it : then divide the quotient by any prime ^number that 
will exactly divide it, and so on, till a quotiejit is found which 
is prim^; the several divisors and the last quotient will be the 
prime factors of the givers number. 

NoTx. — It is most convenient, in practice, to use at each division 
the least prime number that is a divisor. 

1. What are the prime factors of 105 ? 

ANALYsis.-»-Three being the least divisor that operation. 
is a prime number, we divide by it, giving the 3)105 

quotient 35 j then 5 is the least prime divisor 5)35 

of this quotient: hence, 3, 5 and 7 are the 7 

prime factors of 105. 

EXAMPLES. 

1. What are the prime factors of 9? 10? 12? 14? 16? 18? 
24? 27? 28? 

2. What are the prime factors of 30? 22? 32? 36? 38? 40? 
45? 49? 

3. What are the prime factors of 50? 56? 58? 60? 64 66? 
68? 70? 72? 

4. What are the prime factors of 76? 78? 80? 82? 84? 
86 ? 88 ? 90 ? 

89. To what product is eveiy number equal 1 How do you find the 
prime factors of any number 1 
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5. What are the prime factors of 92 ? 94? 96? 98? 99? 
100? 102? 104? 

6. What are the prime factors of 105 ? 106 ? 108 ? 110 ? 
115? 116? 120? 125? • 

7. What are the prime factors of 302? 305? 604? 875? 
975? 655? ' 

Note. — The prime factors, when the numbers are small, may 
generally be seen by inspection. The teacher can easily multiply 
the examples. 

90. Wlien there are several numbers, and it is required to 
find the prime factors common to all of them : 

Find the prime factors of each, and then select those factors 
which are common to all the numbers* 

8. What are the prime factors common to 150, 210 and 270 ? 

9. What are the prime factors common to 42, 126, and 168? 

10. What are the prime factors common to 105, 31 5 and 525 ? 

11. What are the prime factors conunon to 84, 126 and 210? 

12. What are the prime factors common to 168, 256, 410, 
and 820 ? 

13. What are the prime factors common* to 420, 630, 1050, 
and 2100 ? 

91. DIVISIBILITY OF NUMBERS. 

1. Two is the only even number which is prime. 

2. Two divides every even number, and no odd number. 

3. Three divides every number the sum of whose figures is 
divisible by 3. 

4. Four divides every number when the two right hand 
figures are divisible by 4. 

6. Five divides every number which ends in or 5. 

6. Six divides every even number that is divisible by 3. 

7. Ten divides every number ending in 0. 

90. How do you find the prime factors common to several numbers 1 

91. 1. How many even numbers are prime 1 2. What numbers will 2 
divide 1 3. Whdl numbers will 3 divide 1 4. What numbers will 4 divide 1 
6. What numbers will 6 divide 1 6. What numbers will 6 divide 1 7. What 
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8. When the divisor is a eon^sits number, cmd each fcEOtor 
will exactly divide the dividend, their product will exactly divide it 

For, dividing by the factors separately, gives the same quo- 
tient as dividing by their product (Art. 70). 

9. Any number which will divide one factor of a product wiU 
divide the product. 

Thus, take any number, as 30=5x6; any number which 
will divide 5 or 6 will divide 30. 

10. Any number which will exactly divide each of two num' 
hers will divide their sum : and any number which will divide 
their sum and one of the numbers, vdU divide the other. 

For, take any two numbers, as 9 and 12 ; then, 
9 + 12=21. 
Now, any divisor that will divide two of these numbers will 
divide the other ; else, we should ham a whole number equal to 
a fraction, which is impossible, 

11. Any number which will exactly divide each of two num- 
bers will divide their difference : and any number which wiU 
divide their diffttence and one of the numbers, will divide the 
other. 

For, let 24 and 8 be any two numbers ; then, 
24-8 = 16. 
Now, any divisor that will divide two of these numbers will 
divide the other ; else, ue shoidd have a whole number equal to 
a fraction, which is impossible. 

12. If there is a remainder after division, any number which 
will exactly divide the dividend and divisor wUl also divide the 
remainder. 

numbers will 10 divide 1 8. When will the divisor exactly divide the divi- 
dend 1 9. When will any number divide a product 1 10. When will a 
number divide the sum of two numbers 1 When will it divide either of 
them separately 1 11. When will a number exactly divide the difference 
of two numbers \ 12. If a number divides the dividend and divisor? what 
other number will it always divide ? 
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Foii we always have 

Dividend = Divisor x Quotient + Rem. 
or Dividend — Divisor X Quotient = Rem. ; 

hence, by principle (11) any number which will divide the divi- 
dend and divisor will also divide the remainder, after division. 

GREATEST COMMON DIVISOR. 

92. A Common Divisor of two or more numbers is any 
number that will divide each of them without a remainder; 
hence, it is merely a common factor of the numbers. 

93. The Greatest Common Divisor of two or more 
numbers is the greatest number that will divide each of them 
without a remainder ; hence, it is their greatest coramon factor. 

For example, 2 and 3 are<5ommon divisors of 12 and 18; 
but 6 is their greatest common divisors, since there is no num- 
ber greater than 6 that will exactly divide both of them ; hence, 
it is their greatest common factor. 

Note. — Since 1 and the number itself will divide every numbefy 
they are not reckoned among the common divisors. 

Hence, to find the greatest common divisor of two or more 
numbers, 

L Resolve each number into its prime factors : 

n. The product of all the factors common to each result will he 
the greatest common divisor, 

EXAMPLES. 

1. What is the greatest common divisor of 12 and 20 ? 

Analtsis. — There are three prime fac- 
tors in 12; viz., 2, 2 and 3 : there are three operation. 
prime factors in 20 ; viz., 2, 2 and 5 : the 12 = 2X2X3 
factors 2 and 2 are common; hence, 2x2 =4 20 = 2X2X6 
is the greatest convmon divisor. 

92. "What is a common divisor of two or more numbers 1 

93. What is the greatest common divisor of two or more numbers ? How 
do you find the greatest common divisor of two or more numbers 1 
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2. What is the greatest common divisor of 18 and 86. 
8. WJiatis the gres^est common divisor of 12, 24 and 60 

4. What is the . greatest common divisor of 15, 50 and 40? 

5. What is the greatest common divisor of 24, 18 and 144? 
. 6. What is the greatest common divisor of 50, 100 and 80 ? 

7. What is the greatest common divisor of 56, 84 and 140? 

8. What is the greatest common divisor of 84, 154 and 210 ? 

SECOND METHOD. 

94. When the numbers are large, another method is used for 
finding their greatest common divisor. 

1. L^t it be required to find the greatest common divisor of 
the numbers 216 and 408. 

Analysis .^-The greatest common divisor operation. 

cannot be greater than the least number 216. 216)408(1 
Now, as 216 will divide itself, let us see if it 216 

will divide 408; for if it -will, it is the great- 192)216(1 

est common divisor sought. Making the 192 

division, we find a quotient 1 and a remain- 24)192(8 

der 192; hence, 216 is not a common di- 192 

visor. 

The greatest common divisor of 216 and 408 will divide the 
remainder 192 (Art. 91-12); and if 192 will exactly divide 216, it 
will be the greatest common divisor. We find that 192 is contained 
in 216 once, and a remainder 24. The greatest common divisor of 
192 and 216 will divide the remainder 24; and if 24 will exactly 
divide 192, it will also divide 216, and consequently 408; now' 24 
exactly divides 192, and hence is the greatest common divisor sought. 

Hence, to find the greatest common divisor. 

Divide the greater number by the less, and then divide the 
preceding divisor by the remainder, and so on, till nothing 
remains :■ the^ last divisor will be the greatest common divisor. 

Notes. — 1. If the last remainder is 1, the numbers have no com- 
mon divisor; that i^, they are prime with respect to each other, 
(Art. 87). 

94. What 18 the rule when the numbem are large 1 
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2. If, in the course of tae operation, any one of the remainders is 
a pritne number, and will not exactly divide the preceding divisor, it 
is certain that no common divisor exists, and it is unnecessary to 
divide further. 

EXAMPLES. 

1. What is the greatest common divisor of 3328 and 4592 ? 

2. What is the greatest common divisor of 2205 and 4501 ? 

3. What is the greatest number that will divide 16082 and 
25740 ? 

4. What is the greatest number that will divide 620, 1116 
and 1488 ? 

5. What is the greatest common divisor of 5270, 5952, 5894 
and 3038 ? 

6. What is the greatest common divisor of 4617, 7695, 6642 
and 8424? 

7. A farmer has 315 bushels of com, and 810 bushels of 
wheat; he wishes to draw the corn and wheat to market 
separately in the fewest number of equal loads : how many 
bushels must he draw at a load ? 

8. The Illinois Central Railroad Company have 15750 acres 
of land in one location, and 21725 acres in another. They 
wish to divide the whole into lots of equal extent, containing 
the greatest number of acres that will give an exact division : 
how many acres will there be in each lot ? 

9. A man has a comer lot of land 1044 feet long, and 744 
feet wide. The adjacent sides are bounded by the highway 
and he wishes to build a board fence with the fewest panels of 
equal length : what must be the length of the panels ? 

10. A farmer has 231 bushels of barley, 369 bushels of oats, 
and 393 bushels of wheat, all of which he wishes to put into 
the smallest number of bags of equal size, without mixing : 
how many bushels must each bag contain ? 

11. Three persons. A, B, and C, each agree to purchase a 
lot of cows at the same price per head, provided each man can 
thus invest his whole money. A has $286, B |462, and C 1638 ; 
how many cows could each man purchase ? 
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LEAST COMMON MULTIPLE. 

96. A Multiple of a number is any product in which the 
number enters as a factor ; hence, a multiple of any number is 
exactly divisible by the number. 

96. A Common Multiple of two or more numbers is any 
number which each will divide without a remainder. 

97. The Least Common Multiple of two or more num- 
bers is the Udst number which they will separately divide with- 
out a remainder. 

Notes. — 1. Since the least common multiple is exactly divisible 
by a divisor, it can be resolved into two factors, one of which is the 
divisor and the other the quotient. 

2. If the divisor be resolved into its prime factors, the equal faetor 
of the least common multiple may be resolved into the same factors \ 
hence, the leaM common multiple vUl contain every prime factor of its 
divisor. 

3. The question of finding the least conunon multiple of several 
numbers, is therefore reduced to finding a number which shall con- 
tain all their prime factors and none others, 

1. What is the least common multiple of 6, 12 and 18 ? 

Ajialtsis.— Havmg placed the given num- 
bers in a line, if we divide by 2, we find the operation. 
quotients 3, 6 and 9 ; hence, 2 is a prime fac- 2)6 . . 12 . . 18 
tor of all the numbers. Dividing by 3, we 3)3 . .* 6 . . 9 
find that 3 is a prime factor of the quoti- 1 . • 2 . . 3 
ents 3, 6, and 9 ; and hence, the remainders 2X3x2X3 = 36 
2 and 3 are prime factors of 12 and 18; 

hence, the prime factors of all the numbers are 2, 3, 2 and 3, and 
their product 36 is the least common multiple. 

98. Therefore, to find the least common multiple of several 
lumbers : 

96. What is a multiple of a number 1 

96. What is a common multiple of two or more numbers 1 

)7. What is the least common multiple of two or more numbers ! 

)8. How do you find the least common multiple of several numbers ^ 
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I. Place the numbers on the same Une^ and divide hy any prime 
number (hat will exactly divide two or more of them, and set 
down in a line below the quotients arid the undivided numbers, 

n. Then divide as before, until there is no prim£ number 
greater than 1 that will exactly divide any two of the numbers. 

m. Then multiply together the divisors and the numbers of 
the lower line, and their product will be the least common 
multiple. 

Note. — If the numbers have no common prime factor, their pro- 
duct will be their least common multiple, 

EXAMPLES* 

1. What is the least common multiple of 4, 9, 10, 1$, 18, 
20, 21 ? 

2. What is the least common multiple of 8, 9, 10, 12, 25, 
32, 75, 80 ? 

3. What is the least common multiple of 1, 2, 3, 4, 5, 6, 
7,9? 

4. What is the least common multiple of 9, 16, 42, 63, 21, 
14, 72 ? 

5. What is the least common multiple of 7, 15, 21, 28, 35, 
100, 125 ? 

6. What is the least common multiple of 15, 16, 18, 20, 24, 
25, 27, 30 ? 

7. What is the least common multiple of 9, 18, 27, 36, 45, 
54? 

. 8. What is the least common multiple of 4, 10, 14, 15, 21 ? 

9. What is the least cdmmon multiple of 7, 14, 16, 21, 24? 

10. What is the least common multiple of 49, 14, 84, 168, 
98? 

11. A can dig 9 rods of ditch in a day ; B 12 rods in a day ; 
and C 16 rods in a day : what is the smallest number of rods 
that would afford exact days of labor to each, working alone ? 
In what time would each do the whole work ? 

12. What is the smallest sum of money for .which a black- 
smith can hire a number of journeymen for 1 month, at $15, 



Digitized byVjOOglC 



104 OANOELLATIOir. 

$16, $21, and $24 each, and what will be the number of men 
employed at each price ? 

18. A farmer has a number of bags containing 2 bushels 
each ; pf barrels, containi];ig 3, bushels each ; of boxes, containing 
7 bushels each; and of hogsheads, containing 15 bushels each: 
what is the smallest quantity of wheat that would fill each an 
exact number of times, and how many times would that quan- 
tity fill each ? 

14. Four persons start from the same point to travel round 
a circuit of 300 miles in circumference. A goes 15 miles a 
day, B 20 miles, C 25 miles, and D 30 miles a day. How 
many days must they travel before they will all come together 
again at the same point, and how many times will each have 
gone round ? 

Note. — ^First find the number of days that it will take each to 
travel round the circuit. 

CANCELLATION. 

99. Cancellation is a method of shortening Arithmetical 
operations by omitting or cancelling common factors. 

1. Divide 36 by 18. First, 36 = 9 x 4 ; and 18 = 9 x 2. 

Analysis. — Thirty-six divided by 18 is operation. 

equal to 9 X 4 divided by 9 x 2 : by can- 36 x 4 _ 

celling^ or striking out the 9's. we have 18"" 0X2~" 
4 divided by 2, which is equal to 2. 

Note. — The figures cancelled are slightly crossed. 

The operations, in cancellation, depend on two principles : 

1. The cancelling of a factor , in any number, is equivalent to 
dividing the number by that factor 

2. Jf the dividend and divisor be both divided by the same 
number, the quotiejit will not be changed. 



99. What is cancellation 1 On what principles do the operations of 
cancellation depend ? 
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PRINCIPLES AND EXAMPLES. , 

1. Divide 56 by 32. 

Analysis. — Resolve the dividend and operation. 

divisor into factors, and then cancel those 56 _ jg x 7 7 

^Bidiich are common. 32 ~ ;g x 4 ~" T* 

2. In 72 times 25, how many times 45 ? 

Analysis. — ^We see that 9 is a factor of 72 and 45. Divide by 9, 
and write the quotient 8 over 72, and the 
quotient 5 below 45. Again, 5 is a fac- operation. 

tor of 25 and 5. Divide 25 by 5, and 8 5 

write the quotient 5 over 25. Dividing jf^ X ji0 __ 

5 by 5, reduces the divisor to 1, which ^^ ~" 

need not be set down : hencCj the true ^ - 

quotient is 40. 

Note. — The operation may be performed in another way, by wri- 
ting the divisor on the left of a vertical 
line, and the dividend on the right; in , operation. 
which case, the quotients, in cancelling, 
are written above, and at the side of the 
numbers, as 5, 8 and 5. If we conceive 
the horizontal line, first used, to be turn- ^ ' .^ 

ed up from left to right, the dividend, - ' ' 

which was above the line, will fall at the right, and the divisor, 
which was below it, at the left. 

100. Hence, to perform the operations of cancellation : 

1. Resolve the dividend and divisor into such factors as shaU 
give all the factors common to both, 

II. Cancel the common factors and then divide the product of 
the remaining factors of the dividend hy the product of the re- 
maining factors of the divisor. 

Notes. — 1. Since every factor is cancelled by division^ the quotient 
1 always takes the place of the cancelled factor, but is omitted when 
it is a multiplier of other factors. 

2. If one of the numbers contains a factor equal to the product of 
two or more factors of the other, all the factors may be cancelled. 

100. How do yoa p^<Mnn the operations of cancellation \ 
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106 CANCELLATION. 

3. If the product of two or more factors of the dividend is equal to 
the product of two 'or more factors o( the divisor, such factors may be 
cancelled. 

4. It is generally more convenient to set the dividend on the right 
of a vertical line and the divisor on the left. 

EXAMPLES. 

1. What is the quotient of 2x4x8x13x7x16 divid- 
ed by 26 X 14 x 8 ? 

2. What is the quotient of 42 X 3 X 25 X 12 divided by 
28 X 4 X 15 X 6 ? 

3. What is the quotient of 125 X 60 X 24 X 42 divided by 
25 X 120 X 36 X 5? 

4. How many times isllx39x7x2 contained in 44 X 
18 X 26 X 14? 

5. What is the quotient of 8 times 240 multiplied by 5 times 
114, divided by 24 times 57 multiplied by 6 times 15 ? 

6. What is the value of (22 + 8 + 16) x (18 + 10 + 21) 
divided by (9 -h 5 + 7) X (15 + 8) ? 

7. Divide (140 + 86 - 34) x (107 - 19) by (237 - 141) 
X (17 + 20- 15)? 

8. Divide (12 X 5) - ( 2 X 9) x (42 + 30) by (5 x 8) 
X. (2 X 9) X (10 -I- 17) ? 

9. What is the quotient of 240 X 441 X 16 divided by 
175 X 56 X 27 ? 

10. What is the quotient of 64 times 840 multiplied by 
9 times 124, divided by 32 times 560 multiplied by 4 times 31 ? 

11. How many dozens of eggs, worth 14 cents a dozen, must 
be given for 18 pounds of sugar, worth 7 cents a pound ? 

1 2. A dairynaan sold 5 cheeses, each weighing 40 pounds, at 
9 cents a pound : how many pounds of tea, worth 50 cents a 
pound, must he receive for the cheeses ? 

13. Bought 12 yards of cloth at $1,84 a yaixi, and paid for 
it in potatoes at 48 cents a bushel : how many bushels of pota- 
toes will pay for the doth ? 

14. How many firkins of butter, each containing 56 pounds, 
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at 25 cents a pound, will pay for 4 barrels of sugar, each 
weighing 175 pounds, at 8 cents a pound ? 

15. A man bought 10 cords of wood, at 20 shillings a cord, 
and paid in labor at 12 shillings a day : how many days must 
he labor ? 

16. How many pieces of cloth, each containing 36 yards, at 
$3,50 a yard, must be given for 96 barrels of flour, at $10,50 a 
barrel ? 

17. A farmer exchanged 492 bushels of wheat, worth $1,84 
a bushel, for an equal number of bushels of barley, at 87 cents 
a bushel, of com at 60 cents a bushel, and of oats at '45 cents a 
bushel : how many bushels of each did he receive ? 

18. How many barrels of flour, worth $7 a barrel, must be 
given for 250 bushels of oats, at 42 cents a bushel ? 

19. If 48 acres of land produce 2484 bushels of com, how 
many bushels will 120 acres produce? 

20. A man works 12 days at 9 shillings a day, and receives 
in pay wheat at two dollars a bushel : how many bushels did 
he receive ? 

21. A grocer sold 6 hams, each weighing 14 pounds, at 10 
cents a pound, and took his pay in apples at 48 cents a bushel : 
how many bushels of apples did he receive ? 

22. How long will it take a man, travelling 36 miles a day, 
to go the same distance that another man has travelled in 15 
days at the rate of 27 miles a day ? 

23. A man took 4 loads of apples to market, each load con- 
taining 12 barrels, and each barrel 3 bushels. He sells them 
at 45 cents a bushel, and receives in payment, a number of 
boxes of tea, each box containing 20 pounds, worth 72 cents a 
pound : how many boxes of tea did he receive ? 
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COMMON FEACTIONS. 

101. The unit 1 denotes an entire thing, as 1 apple, 1 chair, 
1 pound of tea. 

If the unit 1 be divided into two equal parts, each part is 
called one-half. 

If the unit 1 be divided into three equal parts, each part is 
called one-third. 

If the unit 1 be divided into four equal parts, each part is 
called one-fourth. 

If the unit 1 be divided into twelve equal parts, each part is 
called one-twelfth ; and if it be divided into any number of equal 
parts, we have a like expression for each part. 

The parts are thus written : 



^ is read, one-half. 


1 is read, one-seventh. 


J - - one-third. 


•J- - - one-eighth. 


^ - - one-fourth. 


^ - - one-tenth. 


1 - - one-fifth. 


3^ - - one-fifleenth. 


\ ' ' one-sixth. 


■io ' ' one-fiftieth. 



The ^, is an entire half ; the ^, and entire third; the \<, an 
entire fourth ; and the same for each of the other equal parts ; 
hence, each equal patt is an entire thing, and is called a frac^ 
tional unit 

The unit, or whole thing which is divided, is called the unit 
of the fraction. 

Note. — In every fraction let the pupil distinguish carefully, be- 
tween the unit of the fraction and the fractional unit. The first is 
the whole thing from which the fraction is derived ] the second; one 
of the equal parts into which that thing is divided. 



101 . What is a unit 1 What is each part called when the unit 1 is divid- 
ed into two equal parts! When it is divided into 31 Into 41 Into 61 
Into 121 
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102. Each fractional unit may, like the unit 1, beoMne the 
base of a collection : thus, suppose it were required to express 
2 of each of the fractional units :. we should then write 



1 


which 


is read 


2 halves = 


^^ 


X 


2. 


§ 


- - 


- - 


2 thirds = 


i 


X 


2. 


f 


- - 


- - 


2 fourths = 


' 4 


X 


2. 



f ... - 2 fifths =i X 2. 
&c., &c., &c., &c. 

If it were required to express 3 of each of the fractional 
units, we should write 

f which is read 3 halves =1x3. 
f - - - - 8 thirds = J- x 3. 
f - - - - 3 fourths = 1x3. 
I - - - - 3 fifths =1x3. 
&c., &c., &c., &C. ; hence, 

A Fraction is one of the equal parts of a unit, or a collec- 
tion of such equal parts. 

Fractions are expressed by two numbers, one written above 
the other, with a line between them. The lower number is 
called the denominator^ and the upper number the numerator. 

The denominator denotes the number of equal parts into 
which the unit is divided ; and hence, determines the value of 
the fractional unit. Thus, if the denominator is 2, the fractional 
unit is one-half \ if it is 3, the fractional unit is one-third ; if it 
is 4, the fractional unit is one-fourth, &c., &c. 

The numerator denotes the number of fractional units taken. 
Thus, f denotes that the fractional unit is \, and that 3 such 
units are taken ; and similarly for other fractions. 

' How may the one-half be regarded 1 The one-third ? The one fourUi ? 
What is each part called 1 What is the unit of a fraction 1 What is a 
fractional unit 1 How do you distinguish between the one and the other ? 
102. May a fractional unit become the base of a collection 1 . What is a 
fraction? How are fractions expressed ? What is the lower number 
called ? What is the upper number called 1 What does the denominator 
denote ? Wliat does the numerator denote 1 In the fraction 3 fifths, what 
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In the fraction |, the base of the collection of fractional units 
is ^, but this is not the primary base. For, ^ is one-Jifth of the 
unit 1 ; hence, the primary base of every fraction is the unit 1. 

103. If we suppose a second unit to be divided into the 
same number of equal parts, such parts may be expressed in 
the same collection with the parts of the first : thus, 

I is read 3 halves. 

\ ' ' ' 7 fourths. 

V« - - - 16 fifths. 

1^8 - - - 18 sixths. 

^ - - - 25 sevenths. 

104. A whole number may be expressed fractionally by 
writing 1 below it for a denominator. Thus, 

3 may be written f and is read, 3 ones. 

5 ---- ^ .--5 ones. 

6 ---. - f --- 6 ones. 
8 --.- |. -.-8 ones. 

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 
8 ones to 8 ; hence, the value of a number is not changed by 
placing 1 under it for a denominator. 

105. If the numerator of a fraction be divided by its denomi- 
nator, the integral part of the quotient will express the number 
of entire units used in forming the fraction ; and the remainder 
will show how many fractional units are over. Thus, y are 
equal to 3 and 2 thirds, and is written y = 3f : hence, 

Afractimi has the same form as an unexecuted division. 

is the fractional base ] What is the primary base ? What is the primary 
base of every fraction ? 

103. If a second unit be divided into the same number of equal parts, 
may the parts be expressed with those of the first 1 How many units 
have been divided to obtain 6 thirds 1 To obtain 9 halves 1 12 fourths 1 

104. How may a whole number be expressed fractionally 1 Docs this 
change the value of the number 1 

105. If the numerator be divided by the denominator, what does the 
quotient show t What does the remainder show 1 What form has a frac- 
tion 1 What are the seven principles which follow I 
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From what has been said, we conclude that, 

1st. A fraction is one of the equdL parts of a unit, or a col- 
lection of such equal parts : 

2d. The denominator shows into how many equal parts the unit 
is divided, and hence indicates the value of the fractional unit : 

3d. The numerator shows how many fractional units are token : 

4th. Ihe value of every fraction is equal to the quotient arising 
from dividing the numerator by the denominator : 

5th. When the numerator is less than the denominator, the value 
of the fraction is less than 1 : 

' 6th. Whe7i the numerator is equal to ihe denominator, the value 
of the frcLcUon is eqiud to 1 : 

7th. When the numerator is greater than the denominator, the 
value of the fraction is greater than 1. 

EXAMPLES IN WRITING AND READING FRACTIONS. 

1. Read the folio wmg fractions : 

t J^ ^ J y 16 18 

What is the unit of the fraction, and what the fractional unit in 
each example ? How many fractional units are taken in each ? 

2. Write 15 of the 19 equal parts of 1. Also, 37 of the 49 
equal parts of 1. 

3. If the unit of the fraction is 1, and the fractional unit 
one-fortieth, express 27 fractional units. Also, 95. Also, 106. 
Also, 87. Also, 41. 

4. If the unit of the fraction is 1, and the fractional unit 
one 68th, express 45 fractional units. Also, 56. Also, 85. 
Also, 95. Also, 37. 

5. If the unit of the fraction is 1, and the fractional unit one 
90th, express 9 fractional units. Also, 87. Also, 75. Also, 65. 
Also, 85. Also, 90. Also, 100. 

DEFINITIONS. • 

106. A Proper Fraction is one whose numerator is less 
than the denominator. 

106. What if a proper fraction 1 Give •xamples. 
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The following are proper fractions : 

111335 98* 
2' 3> T' T» T> T> TTT' ^» ¥• 

107. An Improper Fraction is one whose numerator is 
equal to, or exceeds the denominator. 

Note. — Such a fraction is called improper because its value equals 
or exceeds 1. 

The following are improper fractions : 

356891214 J 9 
J» "S"' 5 ' T' 8» 6 » 7 ' "• 

108. A Simple Fraction is one whose numerator and de- 
nominator are both whole numbers. 

Note. — A simple fraction may be either proper or improper. 
The following are simple fractions : 

. ' 4> f ' f ♦ f' I' h h 1* 

109. A Compound Fraction is a fraction of a fraction, or 
several fractions connected by the word of. 

The following are compound fractions : 

iofi, iofjofi, I of 3, iofiof4. 

1 10. A Mixed Number is made up of a whole number and 
a fraction. 

The following are mixed numbers : 

3i, 4J, 6|, 5f, 6f, ^. . 

111. A Complex Fraction is one whose numerator or de- 
nominator is fractional ; or, in which both are fractional. 

The following are complex fractions : 

i ± i ^ 

107. A^Hiat is an improper fraction 1 Why improper 1 Give examples 

108. "yyiiat is a simple fraction 1 Give examples. May it be proper oz 
improper 1 

109. What is a compound fraction ? Give examples. 

110. What is a mixed number! Give examples. 
HI. What is a complex fractimi 1 Give examples. 
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112. The numerator and denominator of a fraction, taken 
together, are called the terms of the fraction: hence, every 
fraction has two terms. 

FUNDAMENTAX PBOPOSITIONS. 

113. By multiplying the unit 1, we form all the whole 
numbers, 

2, 3, 4, 5, 6, 7, 8, 9, 10, &c.; 

and by dividing the unit 1 by these numbers we form all the 
fractional units, 

h h h h h h h h tV» &^ 
Now, since in 1 unit there are 2 halves, 3 thirds, 4 fourths, 
5 fifths, 6 sixths, &c, it follows that ihi^ fractional unit becomes 
less as the denominators are increased; hence, 

Any fractional unit is such apart of 1, as I is of the denominator. 

Thus, ^ is one-half of 1, since 1 is one-half of the denomi- 
nator 2 ; ^ is one-third of 1, since 1 is one-third of 3 ; J is one- 
fourth of 1 ; i, one-fifth of 1, &c &c. 

1 14. Let it be required to multiply f by 4. 

Analtsis. — ^In f there are 3 fractional units, operation. 
each of which is \, and these are to be taken -1x4 = *^-* = J^. 
4 times. But 3 things taken 4 times, gives 12 
things of the same kind; that is, 12 eighths ; hence, the product is 4 
times as great as the multiplicand : therefore, we have 

Proposition L — If ike^ numerator ofafractiofi be muliipUed 
by any number^ the fraction will be increased as many times as 
there are units in the multiplier. 



112. How many terms has every fraction 1 What are they t 
118. How may all the whole numbers be formed 1 How may the frac- 
tional units be formed ? What part of one, is one-half 1 What part of 1 
is any fractional unit 1 

114. What is proved in proposition I ? 
6 
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EXAMPLES. 



5. Multiply a by 3, by 4 

6. Multiply \i by 7, by 9. 

7. Multiply -ll- by 5, by 10. 

8. Multiply 4^7 3, by 11. 



1. Multiply I by 6, by 7. 

2. Multiply I by 4, by 9. 

3. Multiply^rbyll,byl2. 

4. Multiply 3^ by 12, by 14* 
115. Let it be required to multiply -^ by 4. 
Analysis. — In ^ there are 5 fractional 

units, each of which is ^. If we divide operation. 

the denominator by 4, the quotient is 3, and ^ x 4 = .^L^_. = |.. 

the fractional unit becomes -J, which is 4 

times as great as ^, because,, if J- be divided into 4 equal parte each 

part will be ^. If we take this fractional unit 6 times, the result 

I will be 4 times as great as ^ ; therefore, we have 

Pboposition JL^If ihedmominator of afroxtion he divided 
by any multiplier^ the value of the fraction will he increased a$ 
many time's as there are units in that multiplier, 

EXAMPLES. 



6. Multiply ^ by 2, 4, 5, 
10, 20. 

7. Multiply ^ by 7, and 
by 5. 

8. Multiply :^ by 21, 6, 7, 
3, and 2. 

9. Multiply ^ by 2, 3, 4, 6, 
9, and 12. 



1. Multiply f by 2, by 4. 

2. Multiply H by 8, by 4, 2. 

3. Multiply ^ by 2, 3, 4, 
6, 8. 

4. Multiply ^ by 6, by 5, 
10, 15. 

5. Multiply il by 2, 3, 4, 6, 
8, 12, 16, and 24. 

116. Let it be required to divide ^ by 3. 

Analysis. — In y\, there are 9 fractional operation. 

units, each of which is ^j, and these are to ^ -^ 3 = ^J;A = ^. 
be divided by 3. But 9 things, divided by 

3, gives 3 things of the same kind for a quotient ; hence, the quotient 
is 3 elevenths, a number which is one-third of ^; hence, we have 

Proposition III. — If the numerator of a fraction he divided 
by any number, the fraction will be diminished as many times as 
there are units in the divisor. 

116. What is proved in proposition III 
116. What is proved in proposition II|1 
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5. Divide ^ by 2, 3, 6, and 
9. 

6. Divide ff by 3, 6, 8, and 
12. 

7. Divide fi by 3, 9 and 27 

8. Divide f^ by 6, 9, 27, 
and 54. 



EXAMPLES. 

1. Divide^! by2,4,8, 16. 

2. Divide |f by 2, 7 and 
14. 

3. Divide f§ by 2, 5, 4 and 
10. 

4. Divide ff by 5, 6, 10, 
15 and 20. 

117. Let it be required to divide ^ by 3. 

Analysis. — In ^, there are 9 fractional operation. 

units, each of which is ^. Now, if we ^-j-3 =-^~ = A. 
multiply the denominator by 3, it becomes 

33, and the fractional unit becomes ^, which is one-third part of 
^. If, then, we take this fraciioual unit 9 times, the result J^ is 
just one-third part of ^ : hence, we have divided the fraction -^ 
by 3 : therefore, we have. 

Proposition IV. — If the denominator of a fraction he muU 
iipUed hy any divisor, the fraction wiU he diminished as many 
times as there are units in that divisor. 



EXAMPLES. 



1. Divide f by 6, 7 and 8. 

2. Divide ^ by 5, 4 and 9. 

3. Divide ^ by 3, 4 and 12. 

4. Divide If by 6, 8 and 11. 



5. Divide \\ by 7, 5 and 3. 

6. Divide ^f by 7, 8 and 6. 

7. Divide \% by 3, 7 and 11. 

8. Divide H ^7 ^» ^ ^^^ 1^- 



118. Let it be required to multiply both terms of the frac- 
tion f by 4. 

Analysis. — In f , the fractional unit is -J, and operation. 
it is taken 3 times. By multiplying the denomi- l|i. = ^ 
nator by 4, the fractional unit becomes -g^, the 
value of which is is one-fourth of \* By multiplying the numerator 
by 4, we increase the number of fractional units taken, 4 times ; that 

117. If the denominator of a fraction be multiplied by any number, how 
will the value of the fraction be effected 1 

118. If both terms of a fraction be multiplied by any number, how will 
the value of the fraction be effected '^ 
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is, we increase the number just as many times as we decrease the value ; 
hence, the value of the fraction is not changed : therefore, we have 

Proposition V. — If both terms of a fraction be multiplied 
by the same number^ the value of the fraction will not be 
changed, 

EXAMPLES. 

1. Multiply both terms of the fraction \ by 4, by 6, and by 5. 

2. Multiply both terms of y^j by 5, by 8, by 9, and 11. 

3. Multiply both terms of -^ by 7, by 8, and 9. 

4. Multiply both terms ^J by 5, 8, 6, and 12. 

5. Multiply both terms of ff by 2, 3, 4, and 5. 

119. Let it be required to divide the numerator and denomi- 
nator of -^ by 3. 

Analysis. — In ^, the fractional unit is ^, operation. 
and it is taken 6 times. By dividing the denomi- A"^^— ? 

nator by 3, the fractional unit becomes -^j the IS-^S^S 

value of which is 3 times as great as •^. By 
dividing the numerator by 3, we diminish the number of fractional 
units taken 3 times ; that is, we diminish 'the number just as many 
times as we increase the value : hence, the value of the fraction is 
not changed ; therefore, we have 

Proposition VI. — If both terms of a fraction be divided hy 
the same number, the value of the fraction wiU not be changed. 

EXAMPLES. 

1. Divide both terms of |- by 2 and by 4. 

2. Divide both terms of f by 3. 

3. Divide both terms of l^ by 2, 3, 4, 6, and 12. 

4. Divide both terms of ^ by 2, 4, 8, and 16. 

5. Divide both terms of ^ by 2, 3, 4, 6, and 12. 

6. Divide both terms of ^ by 2, 3, 4, 6, and 36. 



119. If both terms of a fraction be divided by any number, how will the 
Talue of the fraction be effected 1 
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REDUCTION OF FRACTIONS. 

120. Reduction of Fractions is the operation of chang- 
ing the fractional unit without altering the value of the fraction. 

A fraction is in its lowest terms, when the numerator and 
denominator have no common factor. 

CASE I. 

121. To reduce a fraction to its lowest terms. 

1. Reduce y^^ to its lowest term^. 

Analysis. — By inspection, it is seen that 5 is 1st. operation. 
a common factor of the numerator and denomi- 5)^ = ^' 
nator. Dividing by it. we have J^. We then see 
that 7 is a common factor of 14 and 35 : divi^- 7)J^ = f. 

ing by it, we have -1. Now, there is no factor 
common to 2 and 5 : therefore, ^ is in its loivest terms. 

2d. The greatest common divisor of 70 and 175 is 35. (Art. 93) ; if we 
divide both terms of the fraction by it, we ob- 
tain, -J. „ The value of the fraction is not chang- 2d operation. 
ed in either operation, since the numerator and ^^^ffs ~ i* 
denominator ure both divided by the same num- 
• ber (Art. 119) : hence, the following 

Rule. — Divide the numerator and denominator hy their com" 
mon factors, until they become prime vnth respect to each other. 

Or : 2d. Divide the numerator and denominator hy their greatest 
common divisor. 

examples. 

Reduce the. following fractions to their lowest terms : 
1. Reduce ^. ) 6. Reduce ffi. 



7. Reduce ^Vy^. 
8 Reduce §f by 2d. method. 
9. Reduce f^f " 
10. Reduce VW " " 



^' 4 9' 

2. Reduce ^^. 

3. Reduce ^^. 

4. Reduce i^. 

5. Heduce |^-|- 

120. What is reduction of fractions 1 When is a fraction in its lowest 
terms 1 

121. How do you reduce a fraction to its lowest terms 1 
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11. Reduce T^2^ by 2d. meth, 

12. Reduce yVaV 

13. Reduce |fg. 

14. Reduce yViT- 

15. Reduce fflf . 

16. Reduce ^V 



17. Reduce fJIJ. 

18. Reduce ,VtV 

19. Reduce ^gfl^. 

20. Reduce //g^^. 

21. Reduce .sHh- 

22. Reduce ^i^«^. 



CASE II. 

122. To reduce an improper fraction to an equivalent whole or 
mixed number, 

1. In ^\^ how many entire units ? 

Analysis. — Since there are 5 fifths in 1 unit, 
there will be in 278 fifths as many units 1 as 
5 is contained times in 278, viz., 55 and | times. 
Hence, the following 

Rttle. — Divide the numerator by the denominator, and the qwh. 
tient will be the equivalerU whole or mixed number. 

EXAMPLES. 

Reduce the following fractions to whole, or mixed numbers 

9. Reduce ^^^^ acres. 



OPERATION. 

5)278 
55|. 



1. Reduce ^y?. 

2. Reduce ^^«. 

3. Reduce V^^. 

4. Reduce ^ff§^. 



5. Reduce i^/ pounds. 

6. Reduce 21|8 ^^ys. 

7. Reduce ®ff * yards. 

8. Reduce *^«. 



10. Reduce V/t . 

11. Reduce Y^^ 

12. Reduce ^MH"- 



13. Reduce ^^«. 

14. Reduce ^. 

15. Reduce »VW^- 

16. Reduce ^'^fj^*. 

CASE III. 

123. To reduce a mixed number to an equivalent improper 
fraction. 

1. Reduce 12^ to its equivalent improper fraction. 

122. What is an improper fraction 1 How do you reduce an improper 
fraction to its equivalent whole, or mixed number 1 

123 What 19 a mixed number 1 How do you reduce a mixed numbei 
to an improper fraction 1 How do you reduce a whole number to a frao 
lion having a given denominator ! 
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Analysis. — Since in any number 

there are 7 times as many 7th8 as operation. 

units 1, there will be 84 sevenths in 12 x 7 = 84 seventhi. 

12 : To these add 5 sevenths^ and add ' 5 sevenths, 

the equivalent fraction becomes 89 gives 124^=89 sevenths, 

sevenths. Hence, the following Ans. — y . 

KuLE. — Multiply the whole number by the denominator : to the 
product add the numerator j and place the sum over the given 
denominator, 

EXAMPLES. 

1. Reduce 39|- to its equivalent improper fraction. 

2. Reduce 112y®^ to its equivalent improper fraction. 

3. Reduce 427^ to its equivalent improper fraction. 

4. Reduce 67 6|^ to an improper fraction. 

5. Reduce 367y|j to an improper fraction. 

6. Reduce 847 ^^ to an improper fraction. 

7. Reduce 67426 f|^ to an improper fraction. 

8. How many 200ths in 675^ J ? 

9. How many 15lths in 187^^ ? 

10. Reduce 149|^ to an improper fraction. 

11. Reduce 375|-|^ to an improper fraction. 

12. Reduce 1749 1g|^|^ to an improper fraction. 

13. Reduce 4834|-|: to an improper fraction. 

14. Reduce 1789|^ to an improper fraction. 

15. In 125f yards, how many sevenths of a yard ? 
X6. In 375f feet, how many fourths of a foot ? 

17. In 464Jf hogsheads, how many sixty-thirds of a hogs« 
head? 

18. In 96^5 acres, how many 640tbs of an acre ? 

19. In 984y\Jj pounds, how many 112ths of a pound ? 

20. In 35^f^ years, how many 366ths of a year? 

21. How many one hundred and thirty-fifths are there in the 
mixed number 87y*g^ ? 

22. Place 4 sevens in such a manner that they shall express 
the number 78. 

23. By means of 5 threes write a number that is equal to 334. 
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CASE IV. 

123.* To reduce a whole number to afcaction having a given 
denominator : 

1. Reduce 17 to a fraction of which the denominator shall 
be 5. 

Analysis .^There are 17 times as many, operation. 

fifths in 17 as there are in 1. In 1, there 17 x 5 = 85 

are 5 fifths ; therefore, in 17 there are 17 17 = ^ 

times 5 fifths or 85 fifths ; hence, 

Rule. — Multiply the whole number by the denominator^ and 
write the product over the required denominator. 

EXAMPLES. 

1. Change 18 to a fraction whose denominator shall be 7. 

2. Change 25 to a fraction whose denominator shall be 12. 

3. Change 19 to a fraction whose denominator shall be 8. 

4. Change 29 to a fraction whose denominator shall be 14. 

5. Change 65 to a fraction whose denominator shall be 37. 

6. Reduce 145 to a fraction having 9 for its denominator. 

7. Reduce 450 to a fraction having 12 for its denominator. 

8. Reduce 327 to a fraction having 36 for its denominator. 

9. Reduce 97 to a fraction having 128 for its denominator. 

10. Reduce 167 to a fraction whose denominator shall be 89. 

11. Reduce 325 to a fraction whose denominator shall be 75. 

CASE V. 

124. To reduce a compound fraction to a simple fraction. 

1. What is the equivalent fraction of f of f ? 

Analysis. — Three-fifths of ^ is three times 
I of |: 1 fifth of ^ is ^ (Art. 117) : and 3 operation. 

times jiy is H (Art. 114); hence, | of | = J| ; ||^ = H 

therefore, 

123* How do you reduce a whole number to a fraction having a given 
denominator 1 

124. What it a compound fraction 1 How do you reduce a compound 
fraction to a simple fraction ? 
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BuLE. — Multiply the numerators together for a new numeral 
iOTy and the denominators together for a new denominator* 

Note. — 1. If there are mixed numbers, reduce them to their 
equivalent improper fractions. 

2. Cancel every factor common to the numerator and denominator 
before mul tiplying. 

EXAMPLES. 

1. Reduce f of f of f to a simple fraction. 

2. Reduce f of | of f to a simple fraction. 

3. Reduce |^ of f of 2\ to a simple fraction. 

4. Change f of f of f of 3 J to a simple fraction. 

5. Change ^-^ of J of |^ of ^Sj- to a simple fraction. 

6. What is the value of ^ of ^ of f of 12^ ? 

7. What is the value of f of f of 4| ? 

8. What is the value of ^^ of 7^ of 5^^ ? 

9. Reduce ^ of 9^ of 6f of 2^ to a whole or mixed number. 

10. Reduce ^^ of -f^ of 21|- to a whole or mixed number. 

11. Reduce f of |^ of |^ of y^i of ^ to a simple fraction. 

12. Reduce y^^- of ^ ^^^tVjt ^^f to a simple fraction. 

13. Reduce 3|^ of f of ^^ of 49 to a simple fraction. 

CASE VI. 

125. To reduce fractions of difftre^it denominators to equiva^ 
lent fractions that shall have a common denominator, 

1. Reduce |^, ^ and |^ to a common denominator. 

Analysis. — Multiplying both terms 
of the first fraction by 20, the product operation. 

of the other denominators, gives ^. 2 x 5 x 4 = 40 1st num. 
Multiplying both terms of the second 4 x 3 x 4 = 48 2d num. 
fraction by 12, the product of the other 3X5X3 = 45 3d num. 
denominators, gives |f . Multiplying 3 x 5 x 4 = 60 denom. 
both terms of the third by 15, the pro- 
duct of the other denominators, gives ^. In each ease both terms 

125. How do you reduce fractions of different denominators to equiva- 
lent fractions having a common denominator 1 Note 1. — What reductions 
are first made 1 2. When the numbers are small, how may the work be 
done 1 3. How may the work often be shortened 1 
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of the fraoiion have been multiplied by the same number ; there- 
fore, the value is not changed (Art. 118) : hence, the following 

B.ULE. — Multiply the numerator of each fraction by all the 
denominators except its own^for the new numerators, and all the 
denominators together for a comfnon denominator. 

Note. — 1. Before multiplying, reduce to simple fractions when 
necessary. 

2. When the numbers are small, the work may be performed 
mentally; thus, 

h h l = U> M. Ui and I i, i = ii, H, B- 

EXAMPLES. 

Reduce the following fractions to common denominators : 



1. Reduce f , 5^ and f . 

i. Reduce f , f , i and ^ of 5. 

3. Reduce 9^, 4J, 2| and |. 

4. Reduce f , 1, ^, ^ and 2i. 

5. Reduce 2^ of 3, f , ^ and f . 

6. Reduce 2^ of 3} of f, and 

qof|. 



7. Reduce f of f of |- and | 



off off. 



8. Reduce 4f , 2J, 5 J and 6. 

9. Reduce 5 J, |, 3^ and 3f . 

10. Reduce f of 5J, ^ of 3| 

and y^^ of 8J. 

11. Reduce6^of 2,f,5f and^. 



Note. — 3. Wo may often shorten the work by multiplying the 
numerator and denominator of each fraction by such a number as 
will make the denominators the same in all. 

Reduce the following fractions to common denominators bj 
this method : 

1. Reduce f , -]^, ^ and f to a common denominator. 

2. Reduce ^, -^ and f- to a common denominator. 

3. Reduce 4^, ^ and 7^ to a common denominator. 

4. Reduce 10|-, ^ and 7^ to a common denominator. 

5. Reduce 6^, f and 7^ to a common denominator. 

6. Reduce ^, |^, 14^ and 3f to a common denominator. 

7. Reduce tj, |» 2^ and If to a common denominator. 

8. Reduce f , J, Jf and | to a common denominator. 

9. Reduce ^, f , ^f and ) to a common denominator. 
10. Reduce 2^, 5^, ^\ and 4^ to a common denominator. 
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CASE TH. 

125*. To reduce fractions to their least common denominator. 

The least common denominator of two or more fractions is 
the number which contains only the prime factors of their 
denominators. Hence, before beginning the operation, reduce 
every fraction to a simple fraction and to its loioest terms, 

1. Reduce f , ^ and j to their least common denominator. 

OPERATION. 

(36 -T- 4) X 3 = 27 l8t numerator. 2)4 . 6 . 9 

(36-r-6) X 5 = 30 2d numerator. 3)2 . 3 . 9 

(36 -*■ 9) X 4 = 16 3d numerator. 2.1.3 

2X3X2X3=° 36, least common denominator : 
therefore, the fractions, reduced to their least common de- 
nominator, are 

B> I*, and M- 
Hence, the following 

Rule. — I. Find the least common multiple of the denomitia' 
tors (Art. 98) : this will be the least common denominator of 
the fractions. 

n. Divide the least common denominator by the denominator 
of each fraction^ separately ; multiply the quotient by the nume- 
rator and place the product over the least common denominator : 
the results will be the new and equivalent fractions, 

EXAMPLES. 

1. Reduce |, 4 ^^^ ^Ti ^^ ^^^ ^^^^ common denominator. 

2. Reduce y*j, f and -^ to their least common denominator. 
8. Reduce 2f , y\ and ^ to their least common denominator. 

4. Reduce 5|, 4^ and ^^ to their least common denominator. 

5. Reduce 8^, f and ^ to their least common denominator. 

6. Reduce 9^, -^-^ and ^ to their least common denominatm*. 

125*. What it the least common denominator of two or more fractions 1 
How do you find the least common denominator of two or more fractions 1 
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7. Reduce 2^, 3^y and -^ to their least common denominator. 

• 8. Reduce 3-^, ^, f and y®^ to their least common denominator. 

9. Reduce |, ^\ and /^ to their least common denominator. 

10. Reduce 4y%, 7^'^^ and ^ to their least common denominator. 

1 1. Reduce S^, 6^^ and 1^ to' their least common denominator. 

12. Reduce 6f , S^q and 2^ to their least common denominator. 

13. Reduce 5-1*^, 6^\ and ^ to their least common denominator. 

1 4. Reduce -^y, 2^ and 1^\ to their least common denominator. 

15. Reduce 5^, 6^^, ^ and ^ to their least common de- 
nominator. 

ADDITION OF COMMON FRACTIONS. 

126. The Sum of two or more fractions is a number which 
contains the unit 1 as many times as it is contained in the frac- 
tions separately. 

Addition of Fractions is the operation of finding the sum 
of two or more fractions. There are two cases : 

1st. When the fractions have the same unit. 

2d. When theif have different units. 

CASE I. 

1?7. When the fractions have the same unit, 

1, What is the sum of ^, |, | and f ? 

Anax^ysis. — In this example, the unit operation. 

of the fraction is 1, and the fractional 1 + 3 + 6+3 = 13 
unit ^. There is one -^ in the first. 3 one - hence, V ~ ^ ■"'"• 
halves in the second. 6 in the third, and 
3 in the fourth : hence, there are 1 3 halves in all, equal to 6^. 

2. What is the sum of l£ and |£ ? 

Analysis. — The unit of hath fractions is operation . 

\£. In the first, the fractional unit is JdC, \£ = \£ 

and in the second, \£. These fractional \£ = ^£ 

units, being different, cannot be expressed. f£ + ^£ =• £^ ^ £\^, 

126. What is the sum of two or more fractions 1 What is addition of 
fractions ? How many cases are there t What are they 1 

127. How do you add fractions which have the same unit 1 
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in one ooilection. But ^£ = ^£ and f X = ^£, in each of which 

the fractional unit is ^£ : hence, their sum is ^£ = £1^. 

NoTK. — Only units of the same value, whether fractional orintegral^ 
can be expressed in the same collection. 

From the above analysis, we have the following 

Rule. — ^I. When the fractions have the same denominator^ 
add their numerators^ and place the sum over the common dc' 
nominator : 

II. When they have not the same denominator, reduce them 
to a common denominator, and then add as before. 

Note. — 1. After the addition is performed, reduce every result to 
its simplest form ; that is, improper fractions to mixed numbers, and 
the fractional parts to their lowest terms. 

2. It often abridges the operations in fractions to reduce them to 
their least common denominators, before adding (Art. 1 25*.) 

EXAMPLES. 



l.Add|,|,fandf 

2. Add f £4£, f £ and ^. 

3. Add $^, $yV, $|f and $j\. 
4.AddH,H'+l»andT7j. 

5. Add f , f , I, i^ and i^. 

6. AddiVT^,TVT!randf^. 

7. Aad^,f and^^. 
8.Addf |,fand,V 



9. Add f, f f and ^V 
10. Add I, ^, ^ and fi. 
lhAdd^,,V,}f,HandH. 

12.Addf,f,T«„^andH. 
13.AddTV,f,fandf 

14. Add I, 4 and h 

15. Add T?T» ^^ ^ a»d f 
16.AddA^,TVJandf» 



Note. — Reduce each fraction to its least common denominator be- 
fore adding. 

17. What is the sum of i and |? 

Analysis. — ^Reducing to a common opbration. 

denominator, we find the fractions to i++~ A"^ A*^it- 

be -fi and ^, and their sum to be 
^. That is, 

128. The sum of two fractions whose numerators are each 1, is 
equal to the sum of their denominators divided by their product, 

128. What is the sum of two fractions equal to when each numerator 
is equal to 1 1 * 
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18. What is the sum of ^ and J? of ^ and i? of | and J? 
of J and ^ ? 

19. Wliat is the sum of ^V and ^? of ^ and ^^P of ^ and 
J? of i and I? 

20. What is the sum of 12f , llj and 15| ? 

OPERATION. 

Whole Numbers. Fractions. 

12+11 + 15=38 i+i+^=^^^+^=2^=i^: 

then, 38 + mi=3mi.-Ans. 

Note. — ^When there are mixed numbers, add the whole numbers 
and the fractions separately^ and then add their sums» 

Find the sums of the following fractions : 

21. Add If, 3i and J of 7. 



22. Add 3ff , 7|, ^ and 2f J. 

23. Add 2f , 4^ and f of 5^^ 

24. Add 12f , 9f, f of 6^. 

25. Add j\ of 4 and f of 7^. 
26.Addiof9f andf of4|. 



27. Add f , 1^ of /i- of 8 and 2^. 

28.Add4|, ^»^o^io^lH• 
29.Add3f, 4f andlGyV 

30. Add 3f , 4| and J of 16. 

31. Add 6f , 13f , 18| and 132f 

32. Add 12f 26f, and40f|. 



33. Bought a cord of wood for 2|- dollars ; a barrel of flour 
for $91 ; and some pork for $5f : what was the entire cost ? 

34. A person travelled in one day 35^ miles ; the next, 28^ 
miles ; and the next, 25^^ miles : how many miles did he travd 
in the three days ? 

35. A grocer bought 4 firkins of butter, weighing respectively 
54|-, 55f , 51yV and 50^ pounds : what was their entire weight? 

36. I paid for groceries at one time ^ of a dollar; at ano- 
ther, 3|- dollars; at another, 7|- dollars; and at another, 5^ 
dollars ; what was the whole amount paidf 

37. A merchant had three pieces of Irish linen ; the first 
piece contained 22f^ yards; the second 20|. yards; and the 
third 21|^ yards : how many yards in the three pieces ? 

38. A man sold 5 loads of hay ; the first weighed IS-f^wL ; 
the second 19^c^^. ; the third 19|<^/. ; the fourth 21\^wL ; and 
the fifth 20{-|cM>/. : what was the weight of the whole ? 
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39. A farmer has three fields; the first contuns 17f acres; 
the second 25| acres ; and the third 46^3^ acres : how many 
acres in the three fields ? 

40. A man sold 112|- bushels of wheat for 250f dollars ; 9-^^ 
bushels of com fot 62f dollars ; 225^®^ bushels of oats for 104J 
dollars : how manj bushels of grain did he sell, and how much 
did he receive for the whole ? 

CASE II. 

129. WTien (he fractions have different units. 

1. What is the sum of ^Ib. and |o«. ? 

Analysis.— In ^b. there are operations. 

i^ar. (Art. 41). Then, the units ^Ib. =p ^ x Uoz. = ^z. 

of the fractions being the same, ^ oz. + |o2?. = ^ ^ oz. + ^^z. 
viz., loz.. we reduce to a com- = ^^ oz. = ISHoz 

mon denominator and add, and 
obtain I3^z. 

Second Method. — Three- ioz.=ix^lb.=-^lb. 

fourths of an ounce is equal to ilb.-\-^lb.=^^lb.+-^lb.=^^. 
^Ib. (Art. 41). Then, by add- 
ing, we find the sum to be |^/6.= 13^2?.= 13a». S^r, 

Third Method.— Find the ^lb.z=^xi6oz.=^oz.=l''2oz.l2idr. 
value of each fractional part ioz.=ixl6dr, = ^dr. = 12 

in terms of integers of the Sum - - - - 13 &| 

lower denominations, and then add. 

Rule. — Reduce the given fractions to the same unit, and then 
add as in Case 1. 

Or : Reduce the fractions separately to integers of lower de- 
nominations, and then add Hie denominate numhers, 

EXAMPLES. 

1. Add f of a yard to f of an inch. 

2. Add together ^ of a week, J of a day, and \ of an hour. 
8. Add ^wt., ^Ib., \Zoz., \cwt. and m. together. 

4. Add ^ of a pound troy to | of an ounce. 



129. How dp you add fractions when they have different units 1 
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5. Add ^ <^ a ton to ^ of a hundred weight. 

6. Add f of a chaldron to |- of a bushel. 

7. What is the sum of f of a tun, and f of a hogshead of 
wine ? 

8. Add I of f of a year, f of f of a day, and J of f of f 
of 19 J hours, together. 

9. Add f of an acre, f of 19 square feet, and ^ of a square 
inch, together. 

10. What is the sum of ^ of a yard, ^ of a foot, and ^ of an 
inch? 

11. What is the sum of f of a £, and f of a shilling ? 

12. What is the sum of ^ of a week, ^ of a day, ^ of an 
hour, and f of a minute ? 

13. Add together |- of a mile, f of a yard, and | of a foot 

14. What is the sum of f of a year, j^ of a week, and ^ of 
a day? 

15. Add ^ of a ton to |- of a hundred weight 

16. Add ^Ib. troy,» Jo2. and ^pwL 

17. Add together ^^ of a circle, 3|- signs, f of a degree, and 
|- of 5^ minutes. 

18. What is the sum of ^yd,, f of fgr. and 3^na, ? 

19. Add ^ of a cord, f cubic feet, and f of J of 24f cubic 
feet. 

20. What is the sum of | of ^ of 4 cords, « of ^ of 15 cord 
feet, and ^ of 31^ cubic feet ? 

21. Add f of 3 ell English to ^^ of a yard. 

22. Add together | of 3^. IB. 20P., f of an acre, and | of 
3R. UP. 

23. What is the sum of -j^^ of a ton, ^ of a cwt., and -^ of 
an ounce ? 

24. What is the sum of ^ of f of a mile, f of a furlong, 3^ 
of a rod and -J^ of a foot ? 

25. What is the sum of ^ of a year, -,^ of a week, J of a 
day and f of an hour ? 
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SUBTEACTION. 

130. The difference between two fractions is such a number 
as added to the less will give the greater. 

Subtraction of Common Fractions is the operation of finding 
the difference between two fractional numbers. There are two 
cases : 

1. When the frdctions have the same unit:, 2d. When the 
fractions have different units, 

CASE I. 

131. When the fractious have the same unit, 

1. What is the difference between f and \ ? 
Analysis. — ^The unit of both fractions is the operation. 

same, being the abstract unit 1 . The fractional f ~ i = f • 
unit is also the same, being \ in each ; hence, 
the difference of the fractions is equal to the difference of the frac- 
tional units, which is f . 

2. What is the difference between \lb, and J of a pound ? 

Analysis. — The unit in both fractions is operation. 

lib. The fractional unit of the first is \lh, 1-- J=tt-H=A^^- 
and of the second ^Ih. Reducing to the 

same fractional unit, we have ^Ib, and ^Z6., the difierence of 
which is -^Ib. \ hence, 

BULE I. — If the fractional unit is the same in both^ subtract 
the less numerator Jrom the greater^ and place the difference over 
the common denominator, 

U, When the fractional units are different^ reduce to a common 
denominator : then subtract the less numerator from the greater, 
and place the difference over the common denominator, 

130. What is the difference between two fractions 1 What is Subtrac- 
tion of Common Fractions 1 How many cases are there T What are they t 

131. How do you make the subtraction when the fractions have the 
same unit 1 
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Note. — Reduce each fraction to a simple form and to its lowest 
terms before reducing to a common denominator. 



EXAMPLES. 



1. From f take \. 



2. From ^ take |^. 

3. From if take ^|. 

4. From f§f take i§f. 



y laKe f, 

6. From j^ take j^. 

7. From If take If. 

8. From 37|J take ^ of 5f . 



9. From f take f. 
10. From | take y\. 



11. From 25 take JJ. 

12. From j% of 3 take ^ of f 

13. From j of | of 7 take |-. 

14. From 3|. take f of |. 

15. From f of 15 take*| of 3. 

16. From 7^ of 2 take | of f . 

17. To what fraction must I add f that the sum may be f ? 

18. What number added to 1| will make 5 ? 

19. What number is that to which if 7f be added the sum 
willbel7f? 

20. From the sum of 3|- and lOf take the difference of 25^ 
and 17^. 

21. What number is that from which if you subtract ^ of ^ 
of a unit, and to the remainder add f of |- of a unit, the sum 
will be 9 ? 

22. If I buy § of 1^ of a vessel, and sell ^ of f of my share, 
how much of the whole vessel have I left ? 

23. A man bought a horse for ^ of f <^^tV ^^ $500, and sold 
him again for |^ of ^ of f of $1680 : what did he gain by the 
bargain? 

24. Bought wheat at 1|- dollars a bushel, and sold it for 2^ 
dollars a bushel : what did I gain on a bushel ? 

25. From a barrel of cider containing 31 J^ gallons, 124^ gal- 
lons were drawn : how much was there left ? 

26. Bought lOf cords of wood at one time, and 24f cords « 
another; after using 16 J- cords, how much remained? 

27. A merchant bought two firkins of butter, one containing 
54^^ pounds, and the other 5 6} J pounds ; he sold 43^ pounds 
at one time, and 34|^ pounds at another : how much had h^ left ? 
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28. A man having $50J, expended $15^ for dry goods, and 
$12|^ for groceries : how much had he left ? 

29. A boy having f of a dollar, gave ^ of it for an inkstand, 
and J of it for a slate : how much had he left ? 

30. Bought two pieces of cloth, one containing 27|^ yards, 
the other 32 J- yards, from which I sold 40^ yards : how much 
hadl.left? 

132. 1. What is the difference between ^ and ^ ? 

Analysis. — ^Reducing both fractions to opicration. 

a common denominator and subtracting, ^^^ = -fg — -^=: ^. 
we find the difference to be ^ ; that is, 

The difference between two fractions, each of whose numerators 
is 1, is equal to the difference of the denominators divided by 
their product. 



4. From -^ take ^. 

5. From ^^ take ^. 



2. From 1 take T^. 

3. From ^ take ^. 

133. 1. What is the difference between 16J and 3J? 

Analysis. — Since, we cannot take ^ from 
■^, we borrow 1 = ^ from the whole num- operation. 

ber of the minuend, which added to ^, gives 16-1^= 16^ 

J^: then -f^ from W leaves ^. We must 3^ = 3^ 

now carry 1 to the next figure of the subtra- 1 2^ 

hend; and say 4 from 16 leaves 12. Hence, 
to subtract one mixed number from another, 

Subtract the fractional part from the fractional part, and the 
integral part from the integral part. 

1. What is the difference between 14|^ and 12y^ ? 

2. What is the difference between 115 1 and 39|^? 

3. What is the difference between 78-^ and 4^ ? 

4. What is the difference between 48-5^ and 41 J4 ? 

5. What is the difference between 287^ and 104 -j^. 

132. What is the difference between two fractions whose numerators 
are each 1 1 

133. How do you subtract one mixed number from another t 
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CASE n. 
134. When the fractions have different units. 

I. What is the difference between ^ of a £ and ^ of a shil- 
ling? 

OPERATION. 

Analysis. — ^Reducing to the com- i^ = I ^ 20*. = ^s. 
mon unit Ij., we find the difference" ^s. — J5. = y — *5.=y*. 
to be ^s, = 95. %d, = 9^. Sd. 

Second Method. — ^Reducing to the ^. = } x i(f£ = £^' 
common unit l£, we find the differ- i£- '^£ = i%£ - ■f^£, 
ence to be ^£ = 9.^. Sd. = |f JG = 95. Sd. 

Third Method. — Reduce the frac- ^£ = 10s. 

tions to integral units, and then sub- Jj. = 4d. 

tract as in denominate numbers. 95. 8^. 

Rule. — Reduce the fractions to the same unity and then suIh 
tract as in Case 1. • 

Or : Find the value of each fraciiofi in units of lotoer <fe- 
nominationi\ and then subtract as in denominate numbers* 

EXAMPLES. 

1. From 1^ of a pound troy take f of an oance. 

2. From | of a ton take f of | of a pound. 

3. From |^ of 4^ of a hogshead of wme take f of } of a 
quart. 

4. From f of a league take f of a mile. 

5. What is the difference between 1 J5. and ^ of l\d. ? 

6. What b the difference between ^J- of a degree and f of 
•|^ of a degree ? 

7. From f|^ of a square mile take 3 6 J- acres. 

8. From f of a ton take | of 12cwt. 

9. From If /6. troy take \ of an ounce. 
10. From 2| cords take f of a cord foot. 

II. From ^ of a yard take J of an inch. 



134. How do you subtract when the fractions have different units 1 
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12. From -^ of f of a pound take | of J of a dram, apothe- 
caries' weight. 

13. A pound avou'dupois is equal to 14o2. llpwL IQgr. troy; 
what is the difference, in troy weight, between the ounce avoir- 
dupois and the ounce troy ? 

MULTIPLICATION OF FRACTIONS. 

135. Multiplication of Fractions is the operation of taking 
one number as many times as there are units in another, when 
one of the numbers is fractional, or when they are both frac- 
tional. 

1. If 1 pound of tea cost | of a dollar, what will f of a 
pound cost ? 

An ALT SIS. — ^The cost will be equal to operation. 

the price of unity taken as many times as $| x f = |^ = $||-. 
there are units in the quantity (Art. 75). 

One-seventh of a pound of tea will cost one-seventh as much as 1/6. 
Since 1/6. cost ^. | of 1/6. will cost | of $| = $^\, (Art. 117). 
But 3 sevenths of 1/6. will cost 3 times as much as \: that is, 
$fg X 3 = $11 (Art. 114). U^nce, to multiply one fraction by 
another, 

Rule. — Multiply the numerators together for a new numera- 
tor, and the denominators together for a new denominator. 

Notes. — 1. When the multiplier is less than 1, we do not take the 
whole of the multiplicand, but only such a part of it as the multi- 
plier is of 1. 

2. When the multiplier is a proper fraction, multiplication does 
not imply increase, as in the multiplication of whole numbers. The 
product is the same part of the multiplicand which the multiplier 
isof 1. 

135. What is multiplipation of fractions 1 How do you multiply one 
fraction by another t When the multiplier is less than 1, what part of the 
multiplicand is teken 1 If the fraction is proper, does multiplication imply 
increase 1 What part is the product of the multiplicand 1 What do yon 
do when either &^or is a whole number 1 
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3. If either of the factors is a whole number, write 1 under it for 
a denominator. 

4. When either of the factors is a mixed number, it may be reduced 
to an improper fraction, or we may multiply the patts separately and 
take their sum. 



1. Multiply f by 8. 

2. 

3. 

4. 

5. Multiply If by 12. 



Multiply j\ by 12. 
Multiply H by 9.. 
Multiply ^ by 15. 



6. Multiply I off by 35. 

7. Multiply 3i off by 14. 
S. Multiply If. of 2.^ by 16. 
9. Multiply 2i off by 70. 

10. Multiply 4 of 8 by 36. 



11. Multiply 36 by ^. operation. 

Analysis. — ^The number 36 is to be taken 36 

4^ times ; that is, 4 times and ^ times. One- 44- 

ninth of 36 is 4, which is written in the units 4 

place : then, 4 times 36 is 144^ and the sum 144 

148 is the product. 148 Ans. 



12. Multiply 67 by 9^. 

13. Multiply 842 by 7J. 

14. Multiply 360 by 12f. 



15. Multiply 460 by llf. 
i6. Multiply 620 by lOf. 
17. Multiply 1340 by 8f . 



EXAMPLES. 



1. Multiply < by 8. 

2. Multiply 15 by f 
8. Multiply 11 by ^^. 

4. Multiply 7i by 8. 

5. Multiply 9i by 18f. 

6. Multiply 3f by 4^. 

7. Multiply Vt- by 9. 

8. Multiply f by |. 

9. Multiply I by |. 

10. Multiply I off by f. 

11. Multiply^ by ^ of, V 



12. Multiply^of f by^of^. 

13. Multiply I by 16. 

14. Multiply 28 by ■^. 

15. Multiply 4J by la 

16. Multiply 8^2^ by 15. 



17. 



Multiply T«j. of f by ^. 



18. Multiply 51 by 1^ of 3f 

19. Multiply 8421 by 7-^. 

20. Multiply ^ by f 

21. Multiply ^ by 7-fj. 

22. Multiply i\ by f of ^. 
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2S. Multiply tV> U^^U together. 

24. Multiply i|, ^\, ^ and ff together. 

25. What is the product of || by f of 17 ? 

26. What is the product of 6 by f of 5 ? 

27. What is the product of |- of J of 3 by 15 j ? 

28. Require the product of f of f by f of 3f . 

29. Require the product of 5, f , | of f , and 4^. 

30. Require the product of 14, f , | of 9, and 6f . 

31. What will 7 yards of cloth cost at $f a yai-d ? 

32. What will 12f bushels of apples cost at $f a bushel ? 

33. 1£ one bushel of wheat cost $1^, what will f of a bushel 
cost? 

34. If one horse eat f of a ton of hay in one month, how 
much will 18 horses eat in the same time ? 

35. If a man earn $|^ in one day, how much can he earn in 
24 days ? 

36. What will 3^ yards of cloth cost at |. of a dollar a yard ? 

37. At $16 a ton, what will |J of a ton of hay cost ? 

38. J£ one pound of tea cost $11^, what will 6J- pounds cost ? 

39. What will 3f boxes of raisins cost at $2^ a box ? 

40. At 75 cents a bushel, what will ^ of a bushel of com 
cost? 

41. If -a lot of land be worth $75^, what will y\ of it be 
worth? 

42. If a man earn $56 in one month, how much can he earn 
in ^ of a month ? 

43. What wiU 17^ yards of cambric cost at 2^ shillings a 
yard? 

44. Bought 15| barrels of sugar at $20^ a barrel, what did 
the whole cost ? 

45. If one bushel of com is worth |- of a dollar, what is f of 
a bushel worth ? 

46. If I own T^ of a farm and sell ^^ of my share, what 
part of the whole farm do I sell ? 

47. Bought a book for i^ of a dollar and a knife for ^ as 
much ; how much did I pay for the knife ? 
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48. At f of ^ of a dollar a pound, what will |^ of |-| of a 
pound of tea cost ? 

49. If hay is worth $9f a ton what is |- of 8^ cwt worth. 

50. If a man can dig a ceUar in 22^ days, how many daya 
will it take him to dig |^ of it ? 

51. If a railroad train run 1 mile in ^ of an hour, how 
long will it be in running 106f miles ? 

52. What will be the cost of 20| cords of wood at $3^ a 
cord? 

53. If a man walk 3J miles an hour, how far will he walk in 
9^ hours ? 

54. What will 14f bushels of potatoes cost at 31} cents a 
bushel ? 

55. What will 12} dozens of eggs bring at 18j cents a 
dozen ? 

56. At f of a doUar a bushel, what will 102} bushels of rye 
cost ? 

57. What will f of a firkin of butter cost at $18^ a 
lirkin ? 

58. A man, at his death, left his wife $15000 ; she at her 
death left } of her share to her daughter : what part of the 
father's estate did the daughter receive ? 

59. A person owning |^ of a cotton factory sold f of his part 
to A, and the rest to B: what part of the whole did each 
buy ? 

60. A owned |- of a farm and sold ^ of his share to B, who 
sold f of what he bought to C, who sold | of what he bought 
to D : what part of the whole did D have ? 

61. A owned f of 200 acres of land, and sold J of his share 
to B, who sold } of what he bought to C : how many acres had 
each? 
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DIVISION. 



136. Division of Fractions is the operation of finding a 
number which multiplied by the divisor will produce the divi- 
dend, when one of the parts is fractional, or when both are frac- 
tional. 

1. What is the quotient of |- divided by y ? 

Analysis. — If the divisor and dividend operation. 

be reduced to the same fractional unit, the |. -j- y = |^ -j- J^ 

quotient will be equal to the number of quotient = .^A. 
units of the* dividend, divided by the uum- t x JL = ^JL= * 

ber of units of the divisor. 

The number of units of the dividend, 
after reduction, is equal to the product of 2 f 

its numerator multiplied by the denomi- — ^i r 
natior of the divisor; and the number of •*^" I =T^ ^^* 

units in the divisor is equal to the pro- 
duct of its numerator by the denominator of the dividend ; hence, 

1. Invert the terms of the divisor : 

II. Multiply the numerators together for the numerator of the 
quotient, and the denominators together for the denominator of 
the quotient. 

Notes. — 1. If either the dividend or divisor is a whole number, 
make it fractional, by writing 1 under it for a denominator. 

2. If the vertical line is used, the denominator of the dividend and 
the numerator of the divisor fall on the left, and the other terms on 
the right. 

3. Cancel all common factors. 

136. What is division of fractions 1 What is the rule for the division 
%f fractions 1 What do you do when either the dividend or divisor is a 
whole number 1 Where do the parts fall when you use the vertical line 1 
What do you do when cither term of the fraction is a mixed number or 
% compound fraction 1 If the terms of the dividend are exactly divisible 
ty the corresponding terms of the divisor, how do you find the quotient I 

7 
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4. If the dividend and divisor have a common denominator, it 
will cancel; and the quotient of the numerators will he the 
answer. 

5. When either term of the fraction is a mixed number, or a com- 
pound fraction, reduce to the form of a simple fraction before 
dividing. 

6. If the numerator of the dividend is exactly divisible by the 
numerator of the divisor, and the denominator by the denominator, ' 
the division may be made without inverting the terms of the divisor. 



EXAJfPLES. 


1. Divide ^ by 7. 


26. Divide |f by 4. 


2. Divide ^ by 6. 


27. Divide i^ by 5.* 


8. Divide }f by 9. 


28. Divide ff by 8. 


4. Divide If J by 40.* 


29. Divide Iff by 48. 


5. Divide If by 13. 


30. Divide ^^^\ by 21. 


6. Divide 5 by ^. 


31. Divide 36 by ^^. 


7. Divide 27 by f . 


32. Divide 420 by f 


8. Divide^ by |. 


33. Divide ^j^ by |. x 


9. Divide T% by f. 


34. Divide ^| by ^. 


10. Divide ^ by ^. 


35. Divide^ off^byff. 


11. Dividef of^byf off. 


36. Divide ^ by ff. 


12. Divide 1 of f by j off. 


37. Dividef offbyf off. 


13. Divide 1 of 4 by f off 


38. Divide i of 1 of f by 1 off 


14. Divide 56 by |^. 


39. Divide 650 by f^. 


15. Divide 1000 by ^. 


40. Divide 1273 by Jf 


16. Divide 725 by If . 


41. Divide 4324 by if|. 


17. Divide 4f by 5. " 


42. Divide 6f by 8. 


18. Divide 9-^ by 12. 


43. Divide 12f by 42. 


19. Divide ^ ofl6i by 4|. 


44. Divide 3^ by 9J. 


20. Divide 9^ by J of 7. 


45. Divide 100 by 4|. 


21. Dividef of50by 41. 


46. Divide 443V by H|. 


22. Divide 300^ by 6i. 


47. Divide ll^by 33^. 


23. Divide 1 of 3f by ^f of 7f 


48. Divide 191^ by 159f 


24. Divide 9i by 8J. 


49. Divide 5f by 1 of 4. 


25. Pivide ^ of ^hj 6f 


50. Divide 5205^ by | of 90. 
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51. At ^ of a dollar a pound, how much butter can be bought 
for 1^ of a dollar ? 

52. At ^ of a dollar a yard, how much cloth can be bought 
for I" of a dollar ? 

53. If a bushel of potatoes cost f of a dollar, how many can 
be bought for y^ of a dollar ? 

54. If ^ of a ton of hay will feed 1 horse one week, how 
many horses will ^ of a ton feed, the same time ? 

55. If I of a bushel of apples cost | of a dollar, what will a 
bushel cost ? 

56* What will a barrel of flour cost, if y\ of a barrel cost 
^ oi a, dollar ?. 

57. If f of a bushel of apples cost f of a dollar, what will 
1 bushel cost ? 

58. How much molasses at |- of a dollar a gallon, can be 
bought for 1|- dollars ? 

59. A man sold f^ of a mill, which was |- of his share 2 
what part of the mill did he own ? 

60. What number multiplied by f , will give I5f for the pro- 
duct ? 

61. What number multiplied by 5 J, will give 146 for the pro- 
duct? 

62. The dividend is 5201, and the quotient 36^% : what is 
the divisor? 

63. What number is that which if multiplied by f of f of 
15^, will produce ^ ? 

64. If 7lb. of sugar cost ^ of a dollar, what will 1 pound 
cost? 

65. If lO^lb, of nails cost f of a dollar, what is the price per 
pound? 

66. If 4^ of a yard of cloth cost $3, what is the cost of a 
yard ? 

67. A family consumes 165f pounds of butter in 8^ weeks: 
how much do they consume in 1 week ? 

68. At $9| a barrel, how much flour can .be bought for 
$188f? 
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69. If a man divides $3|^ equally among 8 beggars, how 
much will he give them apiece ? 

70. If 8 pounds of tea cost 7f doUars, what is the price per 
pound? 

71. If I of a ton of hay sell for $10f , what should 1 ton sell 
for? 

72. If 1^ of an acre of ground produce 84 j^^ bushels of pota- 
toes, how many bushels will 1 acre produce ? 

73. What quantity of cloth may be purchased for $5-jL, at 
the rate of $6f a yard ? 

74. How long would a person be in travelling 125|- miles, if 
he travelled 31 j^ miles per day ? 

75. How many bottles, each holding 1^ gallons, can be filled 
from a barrel of wine, containing 31^ gallons ? ^ 

76. How long will it take 11 men to do a piece of work that 
1 man can do in 15|^ days ? 

77. If 1^ of a barrel of flour cost 6 dollars, what is the price 
per barrel ? 

78. Eighty-one is ^ of how many times 8 ? 

79. Five-eighths of 48 is f of how many times 9 ? 

80. How many times can a vessel, containing ^ of a gallon, 
be filled from ^ of a barrel of 31 J gallons ? 

81. If 5JZft. of tea* cost $4f, what is the price of 1 pound ? 

82. If f of f of a ship is worth $2540, what is the whole 
vessel worth ? 

83. If f of an acre of land cost $36J^, what will be the value 
of an acre ? 

84. If f of f of a barrel of flour will last a family 1 week, 
how long will 9^ barrels last them ? 
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REDUCTION OF COMPLEX FRACTIONS. 

137. A Complex Fraction is only another form of expres- 
sion for the division of fractions : thus, i, is the same as J 
divided by f ; and may be written, jj-^|.=^ 

138. To reduce a complex fraction to a simple fraction : 
1. Reduce -yj- to a simple fraction. - 

Analysis. — ^Reducing the divisor op£ration. 

and dividend each to a simple frao- 6f = ^ and l\ = f . 

tion, we have V and f Then V V-^4- V x i- V - 54 

divided byfis equal toy x|=i^ ^'^ ^ t - T- - ^' 

= V = 5f 3 ^ • 

^ 7 
Rule. — Divide the numerator "g §5 

0/ the complex fraction by its de- Ans. ^ = 54. 

nominator. 

Or: Multiply the numerator of the upper fraction into the de* 
nominator of the lower j for a new numerator ; and the denominator 
of the upper fraction into the numerator of the lower j for a new 
denominator. 

NoTss. — 1. When either of the terms of a complex fraction is a 
mixed number, or a compound fraction, it must first be reduced to the 
form of a simple fraction. 

2. When the vertical line is used, the numerator of the upper and 
the denominator of the lower numbers fall on the right of the vertical 
Ime, and the other terms on the left. 



137. What is a com|gex fraction 1 

138. How do you reduce a complex fraction to a simple fraction 1 
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EXAMPLES. 



Reduce the following to simple fractions : 



1. Reduce f • 

8_ 

2. Reduce ^• 

3. Reduce -—• 



4. Reduce 



5. Reduce 



874 



6. , Reduce -|« 



11. 



7. Reduce -.rP 



Bi 



20 
Reduce -^' 

7 



9. Reduce 



TVofl74 



± J 

10. Reduce 3^^' 

I of 17 

55% 

11. Reduce j-^~^' 

12. Reduce f of t'^ of j|. 



APPLICATIONS IN FRACTIONS. 

1. What will 51. cords of wood cost at | of f of f of $50 a 
cord? 

2. A farmer sold f of a ton of hay for $6f : what would be 
the price of a ton at the same rate ? 

3. A person walks 77f miles *in 10^ hours : at what rate 
is that per hour ? 

4. From the product of ^ and 11^, take ^\, and multiply the 
remainder by 20J. 

5. How much greater is ^ of the sum of J, ^, 1 and ^, than 
the sum of -^^ ^ and ^ ? 

6. If f of a ton of hay is worth $7^, what is 2| tons worth ? 

7. If f of a dollar will pay for -g- of a yard of cloth, how 
many yards can be bought for $11^ ? 

8. What is the value of 3^ cords of wood at $4f a cord ? 

4 a. 5 

9. What is the continued product of 143., —^ * and T ? 

H T ^ 

495 3^3. 

. 10. What is the sum and difference of ^^ and - ,^\ ? 

97 146^ 
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11. At ^ of a dollar a peck, how many bushels of apples can 
be bought for $6| ? 

12. What is the difference between f of g. league and ^ of 
a mile ? 

13. Subtract S^lb. from A of a cwt. 

14. What is the sum of 4^^ miles, f of a furlong, and f of 
1 J yards ? 

15. At $1J per day, how many days labor can be obtained 
for$36f? 

16. Sold 7i bushels of apples for $3f : what should I receive 
for 24f bushels ? 

17. A has 634 sheep, which are 124 more th^n f of 2^ times 
B's number : how many sheep had B ? 

18. At ^ (rf a dollar a yard, how many yards of ribbon 
can be bought for ^ of a dollar ? 

19. Paid $56| for 94 yards of muslin : how much was that 
per yard ? 

20. Bought 5^ yards of cloth at $4^ a yard, and paid for it 
in wheat at $lf a bushel : how many bushels were required? 

21. What number must be taken from 27f , and the remainder 
multiplied by 14f , that the product shall be 100 ? 

22. Three persons, A, B, and C, purchase a piece of pro- 
perty for $6300; A pays f of it,B,f,and C the remainder: 
what is the value of each one's share ? 

23. What number is that which being diminished by the dif- 
ference between f and | of itself leaves a remainder equal to 34 ? 

24. Add together J of a week, | of a day, and J of an hour. 

25. What is the sum of f of £15, £3f, i of ^ of | of £1, 
andf of f of a shilling? 

26. If I of John's marbles are equal to | of James', and to- 
gether they have 56 : how many has each ? 

27. A person owning f of 2000 acres of land, sold | of his 
share : how many acres did he retain ? 

28. A boy having 240 marbles^ divided them in the following 
manner : he gave to A, i, to B, ^y to Q, h and to D, i, keeping 
the remainder himself: what number of marbles had eaxjh ? 
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29. A man engaging in trade with $3740, found at the end 
of 3 years that he had gained $156^ more than ^ of his capital : 
what was his average annual gain ? 

30. Two boys having bought a sled, one paying |^ of a doUstr, 
and the other |- of a dollar, sold it for y^^ of a dollar more than 
they gave for it : what did they sell it for, and what was each 
one's share of the gain ? 

31. A farmer having 126|- bushels of wheat, sold f of it for 
$2^ a bushel, and the remainder for $1 f a bushel : how much 
did he receive for his wheat ? 

32. A man having $19^, expended it for wheat and com, of 
each an equal quantity ; for the wheat he paid $ly a bushel, 
and for the corn $f a bushel : how much of each did he buy ? 

33* Two persons engage in trade : A furnished ^ of the 
capital, and B, ^ ; if B had furnished $492|^ more, their shares 
would have been equal : how much did each furnish ? 

34. A man being asked how many sheep he had, said he had 
them in 3 fields : in the first he had 63, which was ^ of what he 
had in the second, and that |- of what he had in the second was 
just 4 times what he had in the thh d : how many sheep had 
he in all ? 

DUODECIMALS. 

139. Duodecimals are a series of numbers which arise from 
dividing the unit 1 according to the uniform scale of 12 ; thus. 

If the unit 1 foot be divided into 12 equal parts, each part is 
called an inch or prime, and marked '. If an inch be divided 
into 12 equal parts, each part is called a second, and marked ". 
If a second be divided, in like manner, into 12 equal parts, each 
part is called a third, and marked '" ; and so on for divisions 
still smaller. 

139. What are duodecimals 1 If the unit 1 foot be divided into 12 equal 
parts, what is each part called 1 If 1 inch be divided .into 12 equal parts, 
what is each part called ? If the second b^ divided in like manner, what 
is each part called 1 What are indices 1 
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This division of the foot gives 

r inch or prime- =^ of a foot. 

1" second is ^Jy of tV - - - - = ^, of a foot 

r" thirdis^ijof^VofT^ - • =T7Wofafoot. 

Note.— The marks ', ", % &c., which denote the fractional units, 
Bfb called indices, 

TABLE. 

12'" make 1" secofid. 

12" " 1' inch or prime. 

12' « 1 foot 

Hence : Duodecimals are denominate fractions, in which the 
primary unit is 1 foot, and the scale uniform, the units of it, at 
every point, being 12. 

Note. — Duodecimals are chiefly used in measuring surfaces and 
solids, 

ADDITION AND SUBTRACTION. 

140. The units of duodecimals are reduced, added, subtracted, 
and multiplied like those of other denominate numbers. The 
units of the scale are 12, at every change of the unit. 



1. In 86' how many feet? 

2. In 750" how many feet ? 

3. In 37000'" how many/<.? 



EXAMPLES. 

4. In 67' how many feet? 

5. In 470'" liow many feet? 

6. In 375" how many feet ? 



7. What is the sum of Sft. 9' 7" and 6//. 7' 3" 4'"? 

8. What is the difference between 32//. 6' 6" and 29fi. 7"' ? 

9. Add together 9/U. 6' 4" 3'", 12//. 2' 9" 10"', 26//. 0' 5", 
and 40//. 1' 0" 3'". 

10. What is the sum of 125//. 0' 6", 45//. 11' 0" 2'" and 
12//. 6'? • 



140. By what rules do you operate on duodecimal units ? What are the 
units of the scale 1 * 
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11. What is the sum of 84/^ 7', 96/if. 0' 11", 4t2ft. & 9" 
10'" and 5' 7" 11'"? 

12. From 127/?. 3' 6" 4"' 11"" take AO/t. 0' 10" 7"' 5"". 

13. What is the diifference between 425//. 9' 10" and 107//. 
10' 9" 8'" ? 

14. Wl^at is the sum and difference of 325/f. 7' 6" 2"' and 
217//. 10' 9" ? 

15. What is the sum and difference of 1001//. 0' 0" IQ'" 
and 720//. 10' 9" 1'"? 

MULTIPLICATION. 

141. Multiplication of duodecimals is the operation of 
finding the superficial contents, or the contents of volume, when 
the linear dimensions are known. 

To do this we begin with the highest unit of the multiplier 
and the lowest of the multiplicand, and recollect, 

1st.- That 1 linear foot X 1 linear foot = 1 square foot, (Art. 
411), or, that a part of a foot X a part of a foot = some part 
of a square foot. 

2d. That a square foot X by a foot in length = a cubic foot. 

Note. — Observe that in the first%iultiplication the unit is changed| 
from a linear to a. superficial unit; in the second multiplication, from 
a superficial unit to a unit of volume. 

1. Multiply 6//. 7' 8" by 2//. 9'. 

Analysis. — Since a prime is -^ of a 
foot, and a second y^, 2X8"= -j*^ of 
a square foot ; which reduced to 12ths, 
is 1' and 4"; that is, 1 twelfth, and 4 
twelfths of twelfths of a square foot. 
.2 X 7' = 14 twelfths = 1ft, 2' - - - 

2x6=12 square feet 

9' X 8"= y^ of a square foot = 6" - 

9'x 7' = ^j = 5'3" 

9 X 6' = 1 1 = 4 6' 

141. Whai is multiplication of duodecimal si ^ 

Digitized byVjOOglC 



OPERATION 






ft 
6 


r 


r 




2 


9' 




2X8" = 




1' 


4" 


2X7' = 


1 


2' 




2X6 = 


12 






9'x 8"= 






6" 


9'x 7' = 




.5' 


3" 


9'X 6 = 


4 


6' 




Prod. 


18 


3' 


l" 



DUODECIMALS. 147 

BuLE. — ^I. Write the multiplier under the multiplicand^ so 
that units of the same order shall fait in the same column. 

n. Begin with the highest unit of the multipliei* and the 
lowest of the multiplicand, and make the index of each product 
equal to the sum of the indices of the factors, 

III. Reduce each product of the first multiplication to square 
feet and 12 ths of a square foot, and when there are three factors 
reduce the s€C07id products to units of volume. 

Note. — The index of the unit of any product is equal to the sum 
of the indices of the factors. 

EXAMPLES. 

1. How many cubic feet in a stick of timber 12 feet 6 inches 
long, 1 foot 5 inches broad, and 2 feet 4 inches thick ? 

Analysis. — Beginning with the 1 foot, • operation. 

we say 1 times 4' are 4' = -^ of a square ft. 

foot : then, 1 time 2 is 2 square feet. 2 4' 

Next, 5 times 4' are 20" = l' and 8" : 1 5' 

then, 5 times 2 feet = lO', and the T to 
carry, makes 11' 8". Then multiplying 
by the length 12 feet 6', we find the 
contents to be 41 3' 10">ubic feet. 

2. Multiply 9/?. 6' by Aft. 7'. 

3. Multiply 12ft. 5' by 6fL 8'. 41 3' 10" 

4. Multiply S5ft, M 6" by 9/?. 10'. 

5. What is the product of 45/V. 4' 3" by 12fU 2' 9" ? 

6. What is the product of 140//.D' 2" 4'" by 20ft. 10' ? 

7. What is the product of 279//. 10' 6" by 8' 4" ? 

8. What are the contents of a board 14tft. 6' 3" long and 
2ft. 9' wide ? 

9. How many square feet in a floor l^ft. 9' long, and 15/if. 
10' wide ? 

10. How many square yards in a ceiling 10ft. 9' long, and 
12/if. 3' wide ? 
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11. What will be the cost of paving a yard 64/V. 6' square, 
at 5 cents a square foot ? 

12. What are the cubic contents of a block of marble, 6//. 9' 
long, 4//. 8' wide, and 2ft. 10' thick ? 

13. There is a room 97/V. 4' around it ; it is 9/V. 6' high : 
what will it cost to paint the walls, at 18 cents a square yard ? 

14. How many cubic feet of wood in a pile 36/*/. 5' long, 
6/?. 8' high, and 3//. 6' wide ? 

15. What will a pile of wood 26ft. 8' long, 6fl. 6' high, and 
Sft. 3' wide, cost, at $3,50 a cord ? 

16. How many' cubic yards of earth were dug from a cellar 
which measured 38/if. 10' long, 20ft. 6' wide, and .9//. 4' deep? 

17. At 16 cents a yard, what will it cost to plaster a room 
22ft. 8' long, 18/^ 9' wide, and 11//. 6' high? There are to 
be deducted 8 windows, 6ft. 4' high and 2ft. 9' wide ; 2 doors, 
7ft. 6' high and Sft. 2' wide, and the base moulding, which is 
1 foot wide. 

DIVISION OF DUODECIMALS. 

142. Division of Duodecimals is the operation of finding 
from two duodecimal numbers a third, which multiplied by the 
first, will give the second. 

1. A hall contains lOSsq.ft 4^ 5" 8'" 4", and is 6ft. IV S" 
wide : what is its length ? 

Analysis. — The 
units of the dividend 
are square feet and 
fractions of a square 
foot. The units of 
the divisor are linear 
feet and fractions of 
a linear foot. 

First, consider how 
often the first two parts of -the divisor are contained in the first part 
of the dividend. The first two parts of the divisor are nearly equal 

142. What is Division of Duodecimals 1 How is it performed 1 
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to 7 feet, and this is contained in 1035^./^ 14 times and something 
oyer. Multiplying the divisor by this term of the quotient and sub- 
tracting, we find the remainder tjft. 9' 1", to which bring down 8'". 

Next, consider how many times the first two parts of the divisor, 
(equal to 7 feet, nearly,) are contained in the first two parts of the 
remainder, reduced to the next lower unit ; that is, 6ft. 9' = 69'. 
Multiplying the divisor by the quotient figure 9', and making the 
subtraction, we have, 6' 4" 8", to which bring down 4*^. 

Consider, again, how often, nearly 7 feet is contained in 6' 4''=76". 
Multiplying the" divisor by the quotient 11", we find a product equal 
to the last remainder. Hence, the process of division is the same as 
that of other denominate numbers, except in the manner of selecting the 
quotient figure. 

Notes. — 1. If the integral unit of the dividend and divisor is the 
same, the unit of the quotient will be abstract. 

2. If the unit of the dividend is a superficial unit, and the unit of 
the divisor a linear unit, the unit of the quotient will be linear. 

3. If the unit of the dividend is a unit of volume, and the unit of 
the divisor linear, the unit of the quotient will be superficial. 

4. If the unit of the dividend is a unit of Volume, and the unit of 
the divisor superficial, the unit of the qucftient will be linear. 

* EXAMPLES. 

1. Divide 2^sq.fL 0' 4" by 6/U. 4'. 

2. Divide 4t^sq.ft, (K 10^' 6'" by ^ft. 6'. 

3. What is the length of a floor whose area is lll^q.fi, V 
6", and breadth 24/5. 3'? 

4. A load of wood, containing 119ct/./. 2' 6" 8'", is 3/^. 4' 
high, and 4cft, 2' wide : what is its length ? 

5. In a granite pillar there are 105ctt./j5. 5' 7" 6"'; it is 
3ft. 9' wide, «nd 2fi. 3' thick : what is its length ? 

6. There arfe394«^.y^. 2'9"in the floor of a haU that is lOfi. 
7' wide : what is its length ? 

7. A board 17ft. 6' long, contwns 27 sq.ft. 8' 6" : what is its 
width ? 

8. From a cellar 4:2ft. 10' long, 12/^ 6' wide, were thrown 
15Scu. yds. I7cu.ft. 4' of earth : how deep was it? 
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DECIMAL FRACTIONS. 

143. There are two kinds of Fractions : Common Fractions 
and Decimal Fractions. 

A Common Fraction is one in which the imit is divided into 
any number of equal parts. 

A Decimal Fraction is one in which the unit is divided 
according to the scale of tens. 

144. If the unit 1 be divided into 10 equal parts, each part 
is called one-tenth. 

If the unit 1 be divided into one hundred equal parts, each 
part is called one-hundredth. 

If the unit 1 be divided into one thousand equal parts, the 
parts are called thousandths, and we have like expressions for 
the parts, when the unit is further divided according to the 
scale of tens. 

These fractions maj be written thus : 

Three-tenths, - - - - - - ^ ^. 

Seventh-tenths, - - - . . ^, 

Sixty-five hundredths, - - - - ,^. 

215 thousandths, .^y^. 

1275 ten thousandths, . . - . -jJ^^. 

From which we see, that in each case, the denominator indi- 
cates the fractional unit ; that is, determines whether the parts 
are tenths, hundredths, thousandths, &c. 



143. How many kinds of fractions are there 1 What are they ! What 
is a common fractioni What is a decimal fraction 1 

144. When the unit 1 is divided into 10 equal parts, what is each part 
called 1 What is each part called when it is divided into 100 equal parts t 
When into 1000 t Into 10,000, <&c. 1 How are decimal fractions formed t ' 
What gives denomination to the fraction 1 
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145. The denominators of decimal fractions are seldom set 
down. The fractions are usually expressed hy means of a 
period, placed at the left of the numerator. 

Thus, TQ ' ' is written - - ,3 

■ T^tr - - -- - - - -65 

f^o^ -215 

iV^ -1275 • 

This method of writing decimal fractions is a mere language, 
and is used to avoid writing the denominators. The denomi- 
nator. However, of every decimal fraction is 'always understood : 

It is the unit 1 with as many ciphers annexed as there are 
places of figures in the decimal. 

The place next to the decimal point, is called the place of 
tenths, and its unit is 1 tenth. The next place, at the right, is 
the place of hundredths, and its unit is 1 hundredth ; the next 
is the place of thousandths, and its unit is 1 thousandth ; and 
similarly for places still to the right. 

DECIMAL NUMERATION TABLE. 

i 



-: *» e O 



i 



A is read 4 tenths. 

.5 4 - - 54 hundredths. 

.0 6 4 . . 64 thousandths. 

.6754 - - 6754. ten thousandths. 

.01234 - - 1234 hundred thousandths. 

.007654 - - 7654 millionths. 

.0 043604 - - 43604 ten millionths. 

Note. — Decimal fractions are numerated from left to right ; thus, 
tenths^ hwidredthsj thousandths, &o. 
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146. Write and numerate the following decimals : 
Six-tenths, - - - - .6 
Six hundredths, - - - .0 6 
Six thousandths, - - - .0 6 
Six ten thousandths, - - - .0006 
Six hundred thousandths, - - .00006 
. Six millionths, - - - - .0 6 
Six ten millionths, - - - .0 000006 
Here we see that the same figure denotes different decimal 
units, according to the place which it occupies ; therefore. 

The value of the vnit, in the different places, in parsing from 
the left to the right, diminishes according to the scale of tens. 

Hence, ten of the units in any place, are equal to one unit in 
the place next to the left ; that is, ten thousandths make one 
hundredth, ten hundredths make one-tenth, and ten-tenths make 
the unit 1. 

This scale of increase, from the right hand towards the lift, is 
the same as that in whole numbers ; therefore. 

Whole numbers and decimal fractions may be united by 
placing the decimal point between them ; thus. 

Whole numbers. Decimals. 



's Sl^ §1 . «1 Hill 

4203 145 1.2 04307 8. 



145. Are tbe denominators of decimal fractions generally set down ! 
How are the fractions expressed 1 Is the denominator understood ! What 
is it 1 What is the place next the decimal point called 1 What is its 
unit 1 What is the next place called 1 What is its unit 1 What is the 
third place called 1 What is its unit 1 Which way are decimals numerated T 
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A number composed partly of a whole number, and partly 
of a decimal, is called a mixed number, 

RULE FOR WRITING DECIMALS. 

Write the decimal as if it were a whole number, prefixing as 
many ciphers as are necessary to make it of the required denomi- 
nation, 

RULE FOR READING DECIMALS. 

Read the decimal as though it were a whole number^ adding 
tlu denomination indicated by the lowest decimal unit, 

EXAMPLES. 

Write the following numbers decimally : 

(1.) (2.) (3.) (4) (5.) 

T&I> To 1000 iw TooO' 

(6.) (7.) (8.) .(9.) (10.) 

61V5 7t^ ^^ 101^ 12W- 

Write the following numbers in figures, and numerate 
them: 

1. Twenty-seven, and four-tenths. 

2. Thirty-six, and fifteen thousandths. 

3. Ninety-nine, and twenty-seven ten thousandths. 

4. Three hundred and twenty thousandths. 

5. T^vo hundred, and three hundred and twenty millionths. 

6. Three thousand six hundred ten thousandths. 

7. Five, and three millionths. 

8. Forty, and nine ten millionths. 



146. On what does the unit of a figure depend \ How does the value 
change from the left towards the right 1 What do ten units of any ono 
place make 1 Hbw do the units of the places increase from the right to- 
wards the left 1 How may whole numbers be joined with decimals \ What 
is such a number called 1 Give the rule for writing decimal fractions. 
Give the rule for reading decimal fractions. 
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9. Forty-nine hundred ten thousandths. 

10. Fiflj-nine and sixty-seven ten thousandths. 

11. Four hundred and sixty-nine ten thousandths. 

12. Seventy-nine, and four hundred and fifteen millionths. 

13. Sixty-seven, and two hundred and twenty-seven ten 
thousandths. 

14. One hundred and five, and ninety-five ten millionths. 

UNITED STATES MONEY. 

147. The denominations of United States Money correspond 
to the decimal division, if we regard 1 dollar as the unit. 

For, the dimes are tenths of the dollar^ the cents are hun- 
dredths of the dollar^ and the mills^ being tenths of the cent^ are 
thousandths of the dollar. 

EXAMPLES. 

1. Express $37 and 26 cents and 5 mills, decimally. 

2. Express $17 and 5 miUs, decimally. 

3. Express $215 and 8 cents, decimally. 

4. Express $275 5 mills, decimally. 

5. Express $9 8 mills, decimally. 

6. Express $15 6 cents 9 mills, decimally. 

7. Express $27 18 cents 2 mills, decimally. 

ANNEXING AND PREFIXING CIPHERS. 

148. Annexing a cipher is placing it on the right of a number. 
If a cipher is annexed to a decimal it makes one mor^ decimal 

place, and, therefore, a cipher must also be added to the denomi^ 
natnr (Art. 145). 

The numerator and denominator will therefore have been 
multiplied by the same number, and consequently the value of 
the fraction will not be changed (Art. 118) : hence, 

147. If the denominations of Federal Money be expressed decimally, 
what is the unit 1 What part of a dollar is 1 dime 1 What part of a dime 
is a centi What part of a cent is a millt What part of a dollar is 1 
cent 1 1 mill 1 
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Annexing ciphers to a decimal fraction does not alter its value. 
We may take as an example, .5 = ^, 
If we annex a cipher to the numerator, we must, at the same 
time, annex one to the denominator, which gives, 

.5 = ^-^ = .50 by annexing one cipher. 

.5 = YUWf^ = '^^^ ^y annexing two ciphers. 

.5 = ^yoVo = .5000 by annexing three ciphers. 

Also, .4 = T^ = .40 = tVo = -400 = T-m- 

Also, .7 = .70 = .700 = .7000 = .70000. 

149. Prefixing a cipher is placing it on the left of a number. 

If ciphers are prefixed to the numerator of a decimal frac- 
tion, the same number of ciphers must be annexed to the de- 
nominator. Now, the numerator will remain unchanged while 
the denominator will be increased ten times for every cipher 
annexed ; and hence, the value of the fraction will be dimin^ 
Vihed ten times for every cipher prefixed to the numerator 
(Art. 117). 

Prefixing ciphers to a decimal fraction diminishes its value 
ten times for every cipher prefixed. 

Take, for example, the fi^ction .3 = ■^. 

.3 becomes ^^ = .03 by prefixing one cipher. 

.3 becomes yHq = '^^^ ^7 prefixing two ciphers. 

.3 becomes yq^q = .0003 by prefixing three ciphers: 
in which the fraction is diminished ten times for every cipher 
prefixed. 

148. When is a cipher annexed to a number 1 Does the annexing of 
ciphers to a decimal alter its value 1 Why not 1 What does five-tenths 
become by annexing a cipher 1 What by annexing two ciphers ? Three 
ciphers 1 What does 7 tenths become by annexing a cipher 1 By annex- 
ing two ciphers 1 By annexing three ciphers % 

149. When is a cipher prefixed to a number 1 When prefixed to a decimal, 
does it increase the numerator 1 Does it increase the denominator \ What 
efiect, then, has it on the value of the fraction ? 



Digitized byVjOOglC 



156 ADDrnoN of 



ADDITION OF DECIMALS. 

160. Addition of decimals is the operation of finding a 
single number which shall be equal in value to all the numbers 
added. 

It must be remembered, that only units of the same value 
can be added together. Therefore, in setting down decimal 
numbers for addition, figures expressing the same unit must be 
placed in the same column. 

The addition of decimals is then made in the same manner 
as that of whole numbers. 

I. Find the sum of 87.06, 327.3 and .0567. 

OPERATION. 

PJace the decimal points in the same column : 87.06 

this brings units of the same value in the same 327.3 

column : then add as in whole numbers ; hence, .0567 

414.4167 

Rule. — I. Set down the numbers to be 
added .so that figures of the same unit value shall stand in the 
same column, 

II. Add as in simple numbers, and 2^int off in the sum, from 
the right hand^ as manj/ places for decimals as are equal to the 
qreatest num.ber of places in any of the numbers added. 

Proof. — The same as in simple numbers. 

EXAMPLES. 

1. Add 6.035, 763.196, 445.3741, and 91.5754 together. 

2. Add 465.103113, .78012, 1.34976, .3549, and 61.11. 

3. Add 57.406 -I- 97.004 + 4 + .6 + .06 + .3. 

4. Add .0009 + 1.0436 + .4 + .05 -f .047. 

J 50. What is Addition ^ What parts of unity may be added together 1 
How do you set down the numbers for addition ? How will the decimal 
points fall 1 How do you then add 1 How many decimal places do you 
point off in the sum 1 
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5. Add .0049 + 49.0426 + 37.0410 + 360.0039. • 

6. Add 5.714, 3.456, .543, 17.4957 together. 

7. Add 3.754, 47.5, .00857, 37.5 together. 

8. Add 54.34, .375, 14.795, 1.5 together. 

9. Add 71.25, 1.749, 1759.5, 3.1 together. 

10. Add 375.94, 5.732, 14.375, 1.5 together. 

11. Add .005, .0057, 31.008, .00594 together. - 

12. Required the sum of 9 tens, 19 hundredths, 18 thou- 
sandths, 211 hundred-thousandths, and 19 millionths. 

13. Find the sum of two, and twenty-five thousandths, five, 
and twenty-seven ten-thousandths, forty-seven, and one hundred 
twenty six-millionths, one hundred fifty, and seventeen ten-mil- 
lionths. 

14. Find the sum of three hundred twenty-seven thousandths, 
fifty-six ten-thousandths, four hundred, eighty-four millionths, 
and one thousand five hundred sixty hundred-millionths. 

15. What is the sum of 5 hundredths, 27 thousandths, 476 
hundred-thousandths, 190 ten-thousandths, and 1279 ten-mil- 
lionths ? 

16. What is the sum of 25 dollars 12*eents 6 mills, 9 dollars 
8 cents, 12 dollars 7 dimes 4 cents, 18 dollars 5 dimes 8 mills, 
and 20 dollars 9 mills? 

17. What is the sum of 126 dollars 9 dimes, 420 dollars 
75 cents 6 mills, 317 dollars 6 cents 1 nflll, and 200 dollars 
4 dimes 7 cents 3 mills ? 

18. A man bought 4 loads of hay, the first contained 1 ton 
25 thousandths ; the second, 997 thousandths of a ton ; the third, 
88 hundredths of a ton; and the fourth, 9876 ten-thousandths 
of a ton : what was the entire weight of the four loads ? 

19. Paid for a span of horses, $225,50 ; for a carriage? 
$127,055, and for harness and robes, $75,28 : what was the 
entire cost ? 

20.' Bought a'barrel of flour for $9,375 ; a cord of wood for 
$2,12^ ; a barrel of apples for $1,62^ ; and a quarter of beef 
for $6,09 : what was the amount of my bill ? 

21. A farmer sold grain, as follows : wheat, for $296.75 ; 
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corn, foF $126,12J; oats, for $97,37 J; rye, for $100,10 ; and 
barley, for $50,62^ : what was the amount of his sale ? 

22. A person made the following bill at a store ; 5 yards of 
cloth, for $16,408 ; 2 hats, for $4,87^ ; 4 pairs of shoes, for $6 ; 
20 yards of calico, for $2, 378 ; and 12 skeins of silk, for $0,62^ : 
what was the amount of his bill ? 



SUBTRACTION OF DECIMALS. 
161. Subtraction of Decimal Fractions is the opera- 
tion of finding the difference between two decimal numbers. 

I. From 6.304 to take .0563. 

Note. — In this example, a cipher is annexed to operatioi^. 
the minuend to make the number of decimal places 6.3040 

equal to the number in the subtrahend. This does .0563 

not alter the value of the minuend (Art. 148) : 6.2477 

hence, 

Rule. — 1. Write the less number under the greater, so that 
figures of the same unit value shall fall in the same column. 

II. Suhtract as in simple numbers^ and point off the decimal 
places in the remainder, as in addition. 

Proof. — Same as in simple numbers. 

# 

EXAMPLES. 

1. From 3278 take .0879. 

2. From 291.10001 take 41.496. 

3. From 10.00001 take .111111. 

4. Required the difference between 57.49 and 5.768. 

5. What is the differenqe between .3054 and 3.075 ? 

6. Required the difference between 1745.3 and 173.45. 

7. What is the difference between seven-tenths and 54 ten- 
thousandths ? 

151. What is subtraction of decimal fractional How do yon set down 
the numbers for subtraction ? How do you then subtract 1 How many 
decimal places do you point off ni the remainder 1 
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8. What IS the difference between .105 and 1.00075 ? 

9. What IS the difference between 150.43 and 754.355 ? 

10. From 1754.754 tak§ 375.49478. 

11. Take 75.304 from 175.01. 

12. Required the difference between 17.541 and 35.49. 

13. Required the difference between 7 tenths and 7 mil- 
lionths. 

14. From 396 take 67 and 8 ten-thousandths. 

15. From 1 take one-thousandth. 

16. From 6374 take fifty-nine and one-tenth. 

17. From 365.0075 take 5 millionths. 

18. From 21.004 take 98 ten-thousandths. 

19. From 260.3609 take 47 ten-millionths. 

20. From 10.0302 take 19 millionths. 

21. From 2.03 take 6 ten-thousandths. 

22. From one thoasand, take one-thousandth. 

23. From twenty-five hundred, take twenty five hundredths. 

24. From two hundred, .and twenty seven thousandths, take 
ninety-seven, and one hundred twenty ten-thousandths. 

25. A man owning a vessel, sold five thousand seven hundred 
sixty-eight ten thousandths of her : how much had he left ? 

26. .A farmer bought at one time 127.25 acres of land, at 
another, 84.125 acres, at another, 116.7 acres. He wishes to 
make his farm amount to 500 acres : how much more must he 
purchase ? 

27. Bought a quantity of lumber for $617.87^, and sold it 
for $700 : how much did I gain by the sale ? 

28. Having bought some cattle for $325.50 ; some sheep for 
$97.12^ ; and some hogs for $60.87^ ; I sell the whole for 
$510.10 : what was my entire gain ? 

29. A dealer in coal bought 225.025 tons of coal ; he sold to 

A, 1.05 tons, to B, 20.007 tons, to O, 40.1255 tons, and to 

B, 37.00056 tons : how much had he left ? 

30. A man owes $2346.865, and has due him, from A, 
$1240.06, and from B, $1867.98^ : how much will he have left 
after paying his debts ? 



Digitized byVjOOglC 



160 MULTIPLICATION OF 

. 31. Bought of each of two persons, 1284.05 pounds of wool, 
from which I sell to three persons, each 262.125 pounds : how 
much will I still have on hand ? 



MULTIPLICATION OF DECIMAL FRACTIONS. 

152. Multiplication of decimal fractions is the operation 
of taking one number as many times as there are units in ano- 
ther, when one of the factors contains a decimal, or when they 
both contain decimals. 

1. Multiply 8.03 by 6.104. 

Analysis. — If we change both factors 
to common fractions, the product of the 
numerators will be the same as that of 
the decimal numbers, and the number of 
decimal places will be equal to the number 
of ciphers in the two denominators; hence, 

Rule. — Multiply as in simple num- 48.99906 

berSj and point off in the product^ from 

the right hand^ as many figures for decimals as there are decimal 
places in both factors ; and if there be not so many in thi pro- 
ducty supply the deficiency by prefixing ciphers, 

EXAMPLES. 

1. Multiply 2.125 by 375 thousandths. 

2. Multiply .4712 by 5 and 6 tenths. 

3. Multiply .0125 by 4 thousandths. 

4. Multiply 6.002 by 25 hundredths. 

5. Multiply 473.54 by 57 thousandths. 

6. Multiply 137.549 by 75 and 437 thousandths. 

7. Multiply 3 and .7495 by 73487. 

152. After multiplying, how many decimal places will you point off in 
the product 1 When there are not so many in the product, what do you 
do ? Give the rule for the multiplication of decimals. 



803 
100 


= 8.03 


6104 
1000 


= 6.102 
1606 




803 




4818 
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8. Multiply .04375 by 47134 hundred thousandths. 

9. Muhiply .371343 by seventy-five thousand 493. 

10. Multiply 49.0754 by 3 and 5714 ten thousandths. 

11. Multiply .573005 by 754 millionths. 

12. Multiply .375494 liy 574 and 375 hundredths. 

13. Multiply two hundred and ninety-four millionths, by one 
millionth. 

14. Muhiply Jhree hundred, and twenty-seven hundredths 
by 62. 

15. Multiply 93.01401 by 10.03962. 

16. Multiply 596.04 by 0.000012. 

17. Multiply 38049.079 by 0.000016. 

18. Multiply 1192.08 by 0.000024. 

19. Multiply 76098.158 by 0.000032. 

20. Multiply thirty-six thousand, by thirty-six thousandths. 

21. Multiply 125 thousand, by 25 ten thousandths. 

22. What is the product of 50 thousand, by 75 ten millionths ? 

23. Wliat is the product of 48 hundredths, by 75 ten thou- 
sandths ? 

24. What are the contents of a lot of land 16.25 rods long, 
and 9.125 rods wide ? 

25. What are the contents of a board 12.07 feet long, and 
1 005 feet wide ? 

26. What will 27.5 yards of cloth cost, at .875 dollars per yard ? 

27. At $25,125 an acre, what will 127.045 acres cost ? 

28. Bought 17.875 tons of hay, itt $11.75 a ton : what was 
the cost of the whole ? 

29. A gentleman purchased a farm of 420.25 acres, for 
$35.08 an acre ; he afterwards sold 196.175 acres to one man 
for $37.50 an acre, and the remainder to another person, for 
$36,125 an acre : what did he gain on the fiirst cost ? 

30. A merchant bought two pieces of cloth, one containing 
37.5 yards, at $2.75 a yard, and the other, containing 27.35 
yards, at $3,125 a yard ; he sold the whole at ap average price 
of $2.94 a yard : did he gain or lose by the bargain, and how 
much ? 
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CONTRACTIONS IN MULTIPLICATION. 

163. CoNTBACTiON, in the multiplication of decimals, is a 
short method of finding the product of two decimal numbers in 
such a manner, that it shall contain but a given number of 
decimal places. 

1. Let it be required to find the product of 2.38645 multi- 
plied by 38.2175, in such a manner that it shall contain but four 
decimal places. 

Analysis. — It is propobcd, in this example, to 'operation. 

.take the multiplicand 2.38645, 38 times, then 2.38645 

2 tenths times, then 1 hundredth times, then 5712.83 

7 thousandths times, then 5 ten-thousandths 715935 

times, and the sum of these several products 190916 

will be the product sought. 4773 

Write the unit figiu^ of the multiplier directly 239 

under that plaoe of the multiplicand which is 167 

to be retained in the product, and the remaining 12 

places of integer figures, if any. at the right, 91.2042 
and then write the decimal places at the. left in 
their order, tenths, hundredths, &c. 

WTien the numbers are so written, the product of any figure 
in the multiplier by the figure of the multiplicand directly over 
it, will be of the same order of value as the last figure to be re- 
tained in the product. 

Therefore, the first figure of each product is always to be 
arranged directly under the last retained figure of the multipli" 
catid. But it is the whole of the multiplicand which should be 
multiplied by each figure of the multiplier, and not a part of it 
only. Hence, to compensate for the part omitted, we begin 

l^d. What is contraction in the multiplication of decimals 1 What is 
proposed in the example 1 How are the numbers written down for multi- 
plication 1 When the numbers are so written, what will be the order of 
value of the product of any figure of the multiplier by the figure directly 
over if 1 Where then is the first figure of each product to be written t 
How do you compensate for the mi omitted ? 
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with the figure at the right of the one directly over any 
multiplier, and carry one when the product is greater than 
5 ahd less than 15, 2 when it falls between 15 and 25, 3 
when it falls between 25 and 35, and @o on for the higher 
numbers. 

For example, when we multiply by the 8, instead of saying 
8 times 4 are 32, and writing down the 2, we say firsl, 8 times 
5 are 40, and then carry 4 to the product 32, which gives 36. 
So, when we multiply by the last figure 5, we first say, 5 times 
3 are 15, then 5 times 2 are 10 and 2 to carry make 12, which 
is written down. 

EXAMPLES. 

1. Multiply 36.74637 by 127.0463, retjuning three decunal 
places in the product. 

Contraction. Common way. 

36.74637 36.74687 

3640.721 127.0463 



3674637 11023911 

734927 22047822 

257225 14698548 

1470 25722459 

220 7349274 

11 3674637 



4668.490 4668.490346931 

2. Multiply 54.7494367 by 4.714753, reserving ^ve places 
of decimals in the product. 

3. Multiply 475.710564 by .3416494, retaining three decimal 
places in the product. 

4. Multiply 3754.4078 by .784576, retaining five decimal 
places in the product. 

5. Multiply 4745.679 by 751,4549, and reserve only whole 
numbers in the product, 
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154. ^OTE. — ^When a decimal number is to be multiplied by 10, 
100, 1000, &c., the multiplication may be made by removing the 
decimal point as many places to tlie right hand as there are cipHers 
ip the multiplier ; and if there be not so many figures on the right 
of the decimal point, supply the deficiency by annexing ciphers. 



Thus, 4.27 multiplied by 



Also, 596.027 multiplied by 



10 1 




42.7 


100 




427 


1000 


^=:- 4270 


10000 




42700 


100000 




427000 


10 ' 




' 5960.27 


100 




59602.7 


1000 


^ = - 


596027 


10000 




5960270 


100000 




59602700 



OPERATION. 

2.043)71505(35 
6129 
10215 
10215 
Ans, .035. 



DIVISION OF DECIMAL FRACTIONS. 

155. Division of Decimal Fractions is the operation 
of finding from two given numbers, a third which multiplied by 
the first will give a product equal to the second. 

Analysis. — Since the dividend must be 
equal to the product of the divisor and quo- 
tient; it must contain as many decimal 
places as both of them (Art. 152) : there- 
fore, 

There must be as many decimal places in 
the quotient as the decimal places in the divi- 
dend exceed those in the divisor : hence, 

Rule. — Divide as in simple numbers, and point off in the 

154. How do you multiply a decimal number by 10, 100. lOOO. Ac. 1 
If there are not as many decimal figures as there are ciphers in the multi- 
plier, what do you do 1 

156. If one decimal fraction be multiplied by another, how many deci- 
mal places will there be in the product 1 - How does the number of deci- 
mal places in the dividend compare with those in the divisor and quotient ? 
How do you determine the number of decimal places in ♦he quotient 1 
Give the rule for the division of decimals. 
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quotient^ from the right hand^ as many places for decimals as the 
decimal places in the dividend exceed those in the divisor ; and 
if there are not so mawy^ supply the deficiency hy prefixing 
ciphers, 

EXAMPLES. 



1. Divide 46842 by 2.11. 

2. Divide 12.82561 by 1.505. 

3. Divide 33.66431 by 1.01. 

4. Divide .010001 by .01. 

5. Divide 24.8410 by .002. 

6. Divide .0125 by 2.5. 



7. Divide .051 by .012. 

8. Divide .063 by 9. 

9. Divide 1.05 by 14. 

10. Divide 5.1435 by 4.05. 

11. Divide .46575 by 31.05. 

12. Divide 2.46616 by .145. 



13. What is the quotient of 75.15204, divided by 3 ? By .3 ? 
By .03? By .003? By .0003? 

14. What is the quotient of 389.27688, divided by 8? 
By .08? By .008? By .0008? By .00008 ? 

15. What is the quotient of 374.598, divided by 9 ? By ,9 ? 
By .09? By .009? By .0009? By .00009 ? 

16. What is the quotient of 1528.4086488, divided by 6? 
By .06 ? By .006 ? By .0006 ? By .00006 ? By .000006 ? 

17. Divide 17.543275 by 125.7. 

18. Divide 1437.5435 by .7493. 

19. Divide .000177089 by .0374. 

20. Divide 1674.35520 by 960 ? 

21. Divide 120463.2000 by 1728. 

22. Divide 47.54936 by 34.75. 

23. Divide 74.35716 by .00573. 

24. Divide .37545987 by 75.714. 

25. If 25 men remove 154.125 cubic yards of earth in a day, 
how much does each man remove ? 

26. If 167 dollars 8 dimes 7 cents and 5 mills be equally 
divided among 17 men, how much will each receive ? 

27. Bought 45.22 yards of cloth for $97,223 : how much was 
it a yard ? 

28. If 375.25 bushels of salt cost $232,655, what is the price 
per bushel ? 
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29. At $0,125 per pound, how mucli sugar can be bought for 
$2.25 ? 

30. How many suits of clothes can be made from 34 yards 
of cloth, allowing 4.25 yards for each suit ? 

31. If a man travel 26.18 miles a day, how long will it take 
him to travel 366.52 miles? 

32. A miller wishes to purchase an equal quantity of wheat, 
corn, and rye ; he pays for the wheat, $2,225 a bushel ; for the 
corn, $0,985 a bushel ; and for the rye, $1,168 a bushel: how 
many bushels of each can he buy for $242,979 ? 

33. A farmer purchased a farm containing 56 acres of wood- 
land, for which he paid $46,347 per acre ; 176 acres of meadow 
land, at the rate of $59,465 per acre ; besides which there was 
a swamp on the farm that covered 37 acres, for which he was 
charged $13,836 per acre. What was the area of the land ; 
what its cost ; and what the average price per acre ? 

34- A person dying has $8345 in cash, and 6 houses, valued 
at $4379.837 each ; he ordered his debts to be paid, amounting 
to 13976.480, and $120 to be expended at his funeral ; the 
residue was to be divided among his five sons in the following 
manner : the eldest was to have a fourth part, and each of the 
other sons to have equal shares. What was the share of each 
son? 



PARTICULAB OASES. 

156. Note. — 1. When any decimal number is to be divided by 10, 
100, 1000, &c., the division is made by removing the decimal point 
as many places to the left as there are O's in the divisor ; and if 
there be not so many figures on the left of the decimal point, the 
deficiency must be supplied by prefixing ciphers. 



156. How do you divide a decimal number by 10. 100, 1000, &c. t If 
tbere be not as many figures at the left of the decimal point as there ciphers 
in the divisor, what do you do ? 
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16T 



10 1 




'4.987 


100 




.4987 


1000 


>■ ~~' " 


.04987 


10000. 




.004987 


10 
100 




' 32,756 
3.2756 


1000 . 


>• z= 


^ .32756 


10000 




.032756 


100000 




.0032756 



49.87 divided by 



327.56 divided by 



157. Note. — 2. When there are more decimal places in the divi- 
sor than in the dividend, annex as many ciphers to the dividend as 
are necessary to make its decimal places equal to those of the divi- 
sor ; all the figures of the quotient will then be whole numbers. Always 
bear in mind that the quotient is as many times greater than 1, as 
the dividend is times greater than the divisor. 



EXAMPLES. 

1. Divide 4397.4 by 3.49. 

We annex one to the dividend. Had 
it contained no decimal place, we should 
have annexed two. 



OPERATION. 

3.49)4397.40(1260 
349 
907 
698 
2094 
2094 
Ans. 1260 



By .2. By .3. By 



2. Divide 1097.01097 by .100001. 

3. Divide 9811.0047 by .1629735. 

4. Divide .1 by one ten-tliousandths. 

5. Divide 10 by one-tenth. 
6: Divide 6 by .6. By .06. By .006. 

.003. By .5. By .005. By .000012. 

158« Note. — 3. When it is necessary to continue the division 
farther than the figures of the dividend will allow, we may annex 
ciphers to it, and consider them as decimal places. 

157. If there are more decimal places in the divisor than in the dividend, 
what do you do 1 What will tb« figures of the quotient then be 1 

158. How do you continue the division after you have brought dowa all 
the figures of the dividend 1 When the diviMon does not terminate, what 
sign do you place after the quotient 1 What does it show 1 
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KXAMPLES. 

1. Divide 4.26 by 1.25. operat,o«. 

In this example, after having exhausted 1.25)4.25(3.4 

the decimals of tlio dividend, we annex an 3.75 

0. and then the decimal places used in the 500 

dividend will exceed those in the divisor 500 

by 1. Ans. 3.4 



2. Divide .2 by .06. 

We secj in this example, that the division 
will never terminate. In such cases the di- 
vision should be carried to the third or fourth 
place, which will give the answer true 
enough for all practical purposes, and the 
sign + should then be written, to show that 
the division may still be continued. 



OPERATION. 

.06).20(3.333 + 
18 
"20 
18 
20 
18 

^0 

Ans. 3.333 -h 



3. Divide 37.4 by 4.5. 

4. Divide 586.4 by 375. 



5. Divide 94.0369 by 81.032. 

6. Divide 36.2678 by 2.25. 



159. Note. — 4. If we regard 1 dollar as the unit of United States 
Currency, all the lower denominations, dimes, cents, and mills, are 
decimals of the dollar. . Hence, all the operations upon United States 
Money are the same as the corresponding operations on decimal 
fractions. 



CONTRACTIONS IN DIVISION. 

160. Contractions in division of decimals, are short 
methods of finding a quotient which shall contain a given 
number of decimal places. 

159. What is the unit of the currency of the United States 1 What 
parts of this unit are the inferior denominationst dimes, cents, and mills ? 

160. What are the contractions in division 1 Explain the process of 
making the division 1 
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EXAMPLES. 



1. Divide 754347385 by 61.34775, and find a quotient 
which shall contain three places of decimals. 



Common Method, 
61.34775)754.34738500(12.296 



61347 



14086988 



12269 



550 



1817 



4385 



12269550 



75 



59048350 
552 12975 

38353750 
36808650 



545100 



Contracted Method* 
61.34775)754.347385(12.296 
61348 

14086 
12269 

1817 
1227 



590 

552 

38 

37 

1 



In the operation, by the common method, the figures at the 
ri^t of the vertical line, do not affect the quotient figures : 

1. Note the unit of the first qvotient fi^gure and then note tJ\^ 
number of figures which the quotient is to contain. 

2. Select as many figures of the divisor as you wish places of 
figures in the qvotient, and multiply the figures so selected by the 
fir ft quotient figure, observing to carry for the figures cast off as 
in ike contraction of multiplication. 

3. Use each remainder as a new dividend, and in eachfoUoW' 
ing division omit one figure at the right of the divisor. 

Note. — ^In the example above, the order of the first quotient figure 
was obviously tens ; hence there were two places of whole numbers ; 
and as there were three decimal places required in the quotient, five 
figures of the divisor must be used. 

2. Divide 59 by .74571345, and let the quotient contain four 
places of decimals. 

160. What figures may be omitted in the contracted method 1 
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3. Divide 17493.407704962 by 495.783269, and let the 
quotient contain four places of decimals. 

4. Divide 98.187437 by 814765618, and let the quotient 
contain seven places of decimals. 

5. Divide 47194.379457 by 14.73495, and let the quotient 
contain as many decimal places as there will be integers in it 

REDUCTION OF COMMON AND DECIMAL FRACTIONS. 

161. To change a common to a decimal fraction. 

The value of a fraction is the quotient of the numerator di- 
vided by the denominator (Art. 105.) 

1. Reduce |- to a decimal. 

Analysis. — ^If we place a decimal point after the 7, operation. 
and then write any number of O's, after it, the value 8) .7000 
of the numerator will not be changed (Art. 148). .875 

If then, we divide by the denominator, the quo- 
tient will be the decimal number : hence, 

Rule. — Annex decimal ciphers to the numerator and then 
divide by the denominator^ pointing off as in division of decimals. 

EXAMPLES. 

Reduce the following common fractions to decimab : 



1. Reduce \, ^, and f . 

2. Reduce ^, |^, and ^. 

3. Reduce f and ■^^. 

4. Reduce y|^ and ^j, 

5. Reduce ^ and j^q» 

6. Reduce -^j and ^. 

7. Express -J^of decimally. 

8. Express -^-^ decimally. 



9. Reduce ^^ and ^. 

10. Express ^\ij decimally. 

11. Reduce ^j and ^. 

12. Reduce! of I of 6. 

13. Reduce f of 1}, 

14. Reduce y% of ||. 

15. Reduce! of |i. 

16. Reduce Mi and -44- 



17. What is the decimal value of f of f multiplied by ^j. 

161. How do you change a common to a decimal fraction'? 

162. How do you change a decimal to the fonn of a common fraction? 
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18. What is the value, in decimals, of ^ of f of |- divided 
by f off? 

19. A man owns ^ of a ship ; he sells ^ d* his share : what 
part is that of the whole, expressed in decimals ? 

20. Bought ^ of 87^ bushels of wheat for ^ of 7 dollars 
a bushel : how much did it come to, expressed in decimals ? 

21. If a man receives f of a dollar at one time, 7-^ at another, 
and 8f at a third : how much in all, expressed in decimals ? 

22. What mixed decimal is equal to f of 18, and ^j of J} 
of 7 J added together ? 

23. What decimal is equal to f of 3^ taken from f of 8f ? 

24. What decimal is equal to ^f , ^, |, added together? 

162. To change a decimal to the form of a common fraction. 
A decimal fraction may be changed to the form of a common 
fraction by simply writing its denominator (Art. 145). 

EXAMPLES. 

Express the following decimals in vulgar fractions. 



1. Reduce .25 and .75. 

2. Reduce .125 and .625. 

3. Reduce .105 and .0025. 

4. Reduce .8015 and .6042. 



5. Reduce .68375. 

6. Reduce .01875. 
7; Reduce .22575. 
8. Reduce .265625. 



DENOMINATE DECIMALS. 

163. A Denominate Decimal is one in .which the unit of 
the fraction is a denominate number. Thus, .3 of a dollar, .7 of 
a shilling, .8 of a yard, &c., are denominate decimals, in which 
the units are, 1 dollar, 1 shilling, 1 yard. 

CASE I. 

164. To find the value of a denominate number in decimals of 
a higher unit. 

163. What is a denominate decimal 1 

164. How do yQu find the value of a denominate number in decimahi of 
a higher unit 1 
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I. Reduce £1 4». 9|^. to the decimal of a £. 

Analysis. — We first reduce 3 operation. 

farthings to the decimal of a penny, ^d. = .75d. ; hence, 

by dividing by 4. We then annex 9j<f. = 9.7 5d, ■ 

the quotient Jbd. to the 9 pence. 1 2)9.75<f. 

We next divide by 12, giving .81 25, .81255., and 

which is the decimal of a shilling. 20)4.81255. 

This we annex to the shillings, and j^!240625 ; therefore, 

then divide by 20. ^^ 4, gj^. = j^i. 240626. 

Rule. — -1. Divide the lowest denomination hy the units of the 
scale which connect it with the iiext higher, annexing ciphers, if 
necessary, 

II. Annex the quotient to the next higher denomination and 
divide hy the units of the scale ; and proceed in the same manner 
through aU the denominations, to the required unit. 

Note. — When any denomination, between the highest and the 
lowest is wanting, the number to be prefixed to the corresponding 
quotient, is 0. 

EXAMPLES. 

1. Reduce 14 drains to the decimal of a Ih., Avoirdupois. 

2. Reduce 78c?. to the decimal of a £. 

8. Reduce 63 pints to the decidual of a peck. 

4. Reduce 9 hours to the decimal of a day. 

5. Reduce 375678 feet to the decimal of a mile. 

6. Reduce loz, 19dtvt. of silver to the decimal of a pound. 

7. Reduce 3cwt. llh ^oz, to the decimal of a ton. 

8. Reduce 2.45 shillings to the decimal of a £. 

9. Reduce 1.047 roods to the decimal of an acre. 

10. Reduce 176.9 yards to the decimal of a mile. 

11. Reduce 2qr. lUb. to the decimal of a cwt. 

12. Reduce \0oz. ISdvft. IQgr. to the decimal of a lb. 

13. Reduce Sqr. 2na. to the decimal of a yard. 

14. Reduce IgaL to the decimal of a hogshead. 

15. Reduce 17 h. 6m. 4Ssec. to the decimal of a day. 

16. Reduce Acwt. 2^r. to the decimal of a ton. 

17. Reduce 195. 5d. 2far. to the decimal of a pound. 
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18. Reduce IE. 37 P. to the decimal of an acre. 

19. Reduce 2qr, Sna, to the decimal of an En^, EIL 

20. Reduce 2yd. 2fi. 6^m. to the decimal of a mile. 

21. Reduce 15' 22^" to the decimal of a degree. 

22. Reduce 290 cuhic inches to the decimal of a ton of round 
timber. 

23. Reduce dhush. 3pL to the decimal of a chaldron. 

24. Reduce I7yd, \ft 6m. to the decimal of a mile. 

25. What decimal part of a year is 9 J months ? 

26. What decimal part of a lb, is IO02. l%dwL IQgr. ? 

27. What decimal part of an acre is IR, 14P. ? 

28. What decimal part of a chaldron is Abph f 

29. What decimal part of a mile is 72 yards ? 

30. What part of a ream of paper is 9 sheets ? 

31 What part of a rod Jn length is 4.0125 inches ? 

32. Reduce lOir^. 2(^a. to the decimal of a year. 

33. Reduce 4 5 13 19 10^. to the decimal of a Ife. 

34. Reduce Sqt, 1,1 bpU to the decimal of a hhd, 

35. Reduce 24*2'. yd, l,^sq,ft. to the decimal of an acre. 

36. Reduce 2qr, \na, 0.3 6tn. to the decimal of a yard. 

37. Reduce 3^^. 4' 8" 3'" to feet and decimals of a foot 

CASE n. 

165. To find the value of a decimal m integers of less denomi* 
nations, 

1. What is the value of .832296 of a £ ? 

Analysis. — First multiply the decimal operation. 

by 20, which brings it to the denomination .832296 

of shillings, and after cutting off from the 20 

right as many places for decimals as there 16.645920 

are in the given number, we have 1 65. and 12 

the decimal .645920 oTer. This is re- 7.751040 

duced to pence by multiplying by 12, and 4 

then to farthings by multiplying by 4. 3.004160 

Ans. I65. 7rf. 3/ar. 

165. How do yoa find the value of a decimal in integers of less denomi- 
nations? 
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BuLE. — ^I. Multiply the decimal hy the units of the scale 
which connect it with the next less denomination^ pointing off as 
in the multiplication of decimals. 

II. Multiply the decimal part of the product as before^ and 
continue so to do until the decimal is reduced to the required 
denominations. The integers at the left form the answer. 

EXAMPLES. 

1. What is the value of .6725 of a hundred weight ? 

2. What is the value of .61 of a pipe of wine ? 

3. What is the value of .83229 of a £ ? , 

4. Required the value of .0625 of a barrel of beer, 

5. Required the value of .42857 of a month. 

6. Required the value of .05 of an acre. 

7. Required the value of .3375 of a ton. 

8. Required the value of .875 of a pipe of wine. 

9. What is the value of .375 of a hogshead of beer ? 

10. What is the value of .911111 of a pound troj? 

11. What is the value of .675 of an English ell ? 

12. What is the value of .001136 of a mile in length ? 

13. What is the value of .000242 of a square mile ? 

14. Required the value of .4629 degrees. 

15. Required the value of .875 of a yard. 

16. Required the value of .3489 of a pound apothecaries. 

17. Required the value of .759 of an acre. 

18. Required the value of .01875 of a ream of paper. 

19. Required the value of .0055 of a ton. 

20. Required the value of .625 of a shilling. 

21. Required the value of .3375 of an acre. 

22. Required the value of .785 of a year, of 365} days. 
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CIRCULATING OR REPEATING DECIMALS. 

166. In changing a common to a decimal fraction, there are 
two general cases : 

1st When the division terminates ; and 

2d. When it does not terminate. 

In the first case, the quotient will contain a limited nnmber 
of decimal places, and the value ofthe common fraction will be 
exactly expressed decimally. 

In the second case, the quotient will contain an infinite num- 
ber of decimal places, and the value ofthe common fraction can- 
not be exactly expressed decimally. 

CASE I. 

167. When the division terminates : 

When a common fraction is reduced to its lowest terms (which 
we suppose to be done in all the cases that follow), there will 
be no factor common to its numerator and denominator (Art. 
120). 

1. Reduce ^ to its equivalent dedmaL 

Analysis. — Annexing one decimal to the operation. 

mimerator multiplies it by io, or by 2 and 5 ; 50)17.00(.34 

hence, 2 and 5 become jwime factors of the nu- 15 

merator every time that an is annexed. But 2 00 

if the division be exact, these prime factors, and 2 00 
none others^ must also be fonnd in the denomi- 
nator (Art. 91). 

166. How many caacs are there in chan^ng a vul^ to & decimal frac- 
^ion 1 What are ihey ! What digtinguisheg one of these cases from the 
other 1 

167. How do you determine when a vulgar fraction can be exactly ex- 
pressed dftcinjaUy^ How many decimal places will there be in the 
quotient 1 
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OPJCRATION. 

2. Reduce ^ to its equivalent decimal. 36) 50 (.1388 + 



96_ 
140 



Analysis.— 36 = 18X2 = 9X2X2 = 
3x3X2x2;in which we see that the de- 
nominator contains other factors than 2 and 5, 121 
and hence, the fraction cannot be exactly ex- 
pressed by decimals (Art. 91). Hence, to deter- 
mine whether a common fraction can he exactly- 
expressed decimally : 



320 

288 
320 

288 



I. Decompose the denominator into its prime factors ; and if 
there are no factors other than 2 and 5, the exact division 
can be made : 

II. jy there are other prime factors, the exact division cannot 
be made. 

Note. — Every decimal annexed to the numerator, introduces the 
two factors 2 and 5 ; and these factors must be introduced until we 
have as many of each as there are in the denogiinator after it shall 
have been decomposed into its prime factors 2 and 5. Bat the quo- 
tient will contain as many decimal places as there are decimal O's in 
the dividend (Art. 155); hence, 

The number of decimal places in the quotient will be equal to 
the greatest number of equal factors 2 or 5, in the divisor. 

EXAMPLES. 

1. Can ^ be exactly expressed decimally? operation. 
how many places ? 25) 70 (.28 

50 

25 = 5 X 5 ; hence, the fraction can be ex- 200 

octly expressed decimally. 200 

Find the decimals and number of places in the following : 



1. Express ^ru decimally. 

2. Express -j^ decimally. 
8. Express -^^ decimally. 
4. Express jHtt decimally. 



5. Express 5*^ decimally. 

6. Express ^^ decimally. 

7. Express ^|-^ decimally. 

8. Express -^g^ decimally. 
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CASE II. 
168. When the division does not terminate. 

1. Let it be required to reduce ^ to its equivalent decimal. 
Analysis. — By annexing decimal ciphers to 

the numerator 1, and making the division, wo operation. 

find the equivalent decimal to be .3333 +, &c., 3)1 0000 
giving 3^8 as far as we choose to. continue the .3333 + 

division. 

The further the division is continued, the fiearer the value of 
the decimal . will approach to |-, the true value of the common. 
fraction. We express this approach to equality of value, by 
saying, that if the division be continued without limit, that is, to 
infi)iity, the value of the decimal will then become equal to that 
of the common fraction ; thu s, 

.3333 4- J continued to infinity = J ; 

for, every annexation of a 3 brings the value nearer to ^. 

Also, .9999 +, continued to infinity = 1 ; 

for, every annexation of a 9 brings the value nearer to 1. 

2. Find the decimal corresponding to the common fraction f . 

Analysis. — Annexing decimal ciphers and operation. 

dividing, we find the decimal to be .2222 +, in 9)2.0000 
which we see that the figure 2 is continually .2222 + 

repealed. 

169. A Circulating Decimal is a decimal fraction in 
which a single figure, or a set of figures, is constantly repeated. 

170. A Repetjenb is a single figure ov a set of figures, which 
is constantly repeated. 

168. Can one-third be exactly expressed decimally? What is the form 
of the quotient 1 To what docs the value of this quotient approach t 
When does it become equal to one-third 1 

169. What is a circulating decimal ! 

170. What is a rcpetend 1 



Digitized byVjOOglC 



178 CIRCULATINa OB 

171. A Single Bepetend is one in which only a single 
figure is repeated ; as 

f = .2222,+, or I = .3333 +. 
Such repetends are expressed bj simply putting a mark over 
the first figure ; thus, 

.2222 +, is denoted by .^2, and .3333 + by .'3. 

172. A Compound Repetbnd has the same set of figures 
circulating alternately ; thus, 

^ = .57 57 +, and f Jf| = .5723 5723 +, 
are compound repetends, and are distinguished by marking the 
first and last figures of the circulating period. Thus, .57 57 -h 
is written .'57', and .5723 5723 + is written .'^5723'. 

173. A Pure Repetend is one which begins with the first . 
decimal figure ; as 

.^3, .'5, .^473', &c. 

174. A Mixed Repetend is one which has significant figures 
or ciphers between the repetend and the decimal point; or 
which has whole numbers at the left hand of the decimal point ; 
such figures are qsXLq^ finite figures. Thus, 

.0733', .473', .3^573', 6.^5, 
are all mixed repetends ; .0, .4, .3, and 6, are ihe fimte figures. 

175. Similar Repetends are such as begin at equal dis- 
tances from the decimal points ; as .3^54', 2.7^534'. 

176. Dissimilar Repetends are such as begin at different 
distances from the decimal point ; as .'253', .47^52'. 

177# Conterminous Repetends are such as end at equal 
distances from the decimal points ; as .1^25', .^354'. 



171. What is a single repetend ? 

172. What is a compound repetend 1 

173. What is a pure repetend 1 

174. What is a mixed repetend 1 

175. What are similar repetends t 

176. What are dissimilar repetends 1 
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178. Similar and Conterminous Repetends are such as 
begin and end at the same distances from the decimal point ; 
thus, 53.2'753', 4.6'32t5', and .4^632', are similar and conter- 
minous repetends. 

REDUCTION OF REPETENDS TO COMMON FRACTIONS. 
CASE I. 

1 79. To reduce apure repetend to its equivcdent common fraction . 
Analysis. — This proposition is to be analyzed by examining the 

law of forming the repetends. 

1st. .^ =.llll+&c=.^l; and | =.4444+&c.=.'^4 : 

2d. ^ =.010101+&c =^0V; and ^ =.2727+&c.=.'27' : 
3d. Yj-y=.001001-H&o.=.'001'; andf}^=.324324+&c.=.^324'. 
' &o. &c. &c. &o. 

The ahove law for the formation of repetends does not depend on 
the multipliers 4, 27, and 324, but would be the same for any other 
figures; hence, 

2^ value of cavy ^ure repetend is equal to the number denot' 
ing the repetend, divided by as many 9'« as there are figures. 

EXAMPLES. 

1. What is the equivalent common fraction of the repetend 
0.3? 

Now, 9 = i = 0.33333 +.= 0.^3. 

2. What is the equivalent common fraction of the repetend 
:i62' ? 

We have, Jff = ^\ Ans. 

3. What are the simplest equivalent common fractions of the 
repetends .^6, .^162', 0.V69230', .^945', and .^09' ? 

4. What are theleastequivalentcommonfractionsof the repe- 
tends .^594405', .^36', and .^142857' ? 

177. What are conterminous repetends 1 

178. What are similar and conterminous repetends 1 

179. How do you find a common fraction equivalent to a pure repetend 1 
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CASE U. 

180. To reduce amixedr^etend to its equivalent common fraction. 

Analysis. — A mixed repetend is composed of the finite figures 
which precede, and of the repetend itself; hence, its valine must be 
equal to such finite figures plus the repetend. 

When the repetend begins at the decimal point, the unit of the first 
figure is .1. But if the repetend begins at any place at the right of 
the decimal point, the unit value of the first figure will be diminished 
ten times for each place at the right, and hence, O's must be annexed 
to the 9's which form the divisor ; therefore, 

To the jmite figures, add the repetend divided hy as many 9'« 
CLS it contains places of figureSy with as many 0*s annexed to 
them as there are places of decimal figures preceding the repc" 
te7id ; the sum reduced to its simplest form will be the equivalent 
fra^io7i sought. 

EXAMPLES. 

1. Required tbeleastequivalentcommoiifractionof the mixed 
repetend, 2.4U8'. 

Now, 

2.4^18' = 2 + T^ +^18' = 2 + T^ + AV = 2f|. ^Ans. 

2. Required theleastequivalentcommonfractionof the mixed 
repetend .5^925'. 

We have, .5^925' = -^ + ^ = Jf. Ans. 

3. What is the least equivalent common fraction of the repe- 
tend .008^497133' ? 

We have, .008-497133' = ^ifer + ,dllllU = FHr> 

4. Required the least equivalent common fractions of the mixed 
repetends .13^8, 7.5^43', .04^354', 37.5^4, .675', and .7^5437', 

5. Required the least equivalent common fractions of the mixed 
repetends 0.7^5, 0.4^38', .09^3, 4.7^543', .009^87'', and .4^5. 

180. How do you find the value of a mixed repetend ^ 
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CASE in. 

181. To find the finite figures and the repetend corresponding 
to any common fraction. 

1. Find the finite figures and the repetend corresponding U) 
the fraction j|^. 

Analysis.— 1st. Reduce the frac- operation. 

tion to its lowest terms, and then = 

find all the factors 2 and 5 of the ^ ^^^ ^^^ 

denominator. 



nj Ajj J • , • V . .V 280 2X2X2X5X7 

2d. Add decimal ciphers to the ^g^^g^^^ +(.010^ 714285' 
numerator ana make the division. 

3d. The number of finite decimals preceding the first figure of the 
re|>e(end will be equal to the greatest number of factors 2 or 5 
(Art. 167). In this example it is 3. 

4th. When a remainder is found which is the same as a previous 
dividend, the* second repetend begins. 

5th. The number of figures in any repetend will never exceed the 
number, less 1, of the units in that factor of the denominator which 
does not contain 2 or 5. In the example, that number is 7, and the 
number of figures of the repetend, is 6. Hence, 

Divide the numerator of the common fraction^ reduced to its 
lowest terms, hy the denominator, and point off' in the quotient 
the finite decimals, if any, and the repetend, 

EXAMPLES. 

1. Required to find whether the decimal, equivalent to the 
common fraction yff^, is finite or circulating: requir^ the 
finite figures, if any, and the repetend. 

Analysis. — ^We first reduce the operation. 

fraction to its lowest terms, giving 249 _ 83 

^ffff. We then search for the fac- 29304 "" 9768 

tors 2 and 5 in the denominator, 33 33 

and find that 2 is a factor 3 times j *9768 ^ 2X2x2x 1221 
hence, we know that there are three g768l83 00 + (.008^497133' 
finite decimals preceding the repe- 
tend. We next divide the numerator 83 by the denominator 9768, and 

181. How do you find the finite figures and the repetend corresponding 
to iny common fraction ? 
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note that the repetend begins at the fourth place. After the ninth 
division, we find the remainder 83 ; at this point the figures begin to 
repeat ; hence, the repetend has 6 places. 

2. Find the finite decimals, if anj, and the repetend, if any, 
of the fraction yV^« 

3. Find the finite decimals, if any, and the repetend, if any, 
of the fraction ttwo' 

4. Find the finite decimals, if any, and the repetend, if any, 
of the fractions ^, ^, ^. 



PROPERTIES OF THE REPETENDS. 

182. There are some properties of the repetends which it is 
important to remark. 

1. Any finite decimal may be considered as a .circulating 
decimal by making ciphers to recur ; thus, 

.85 = .35^0 = .35^00' = .35^000' = .35^0000', &c 

2. K any circulating decimal have a repetend of any number 
of figures, it may be changed to one having twice or thrice that 
number of figures, or any multiple of that number. 

Thus, a repetend 2.3^57' having two figures, may be changed 
to one having 4, 6, 8, or 10 places of fiigures. For, 

2.3^57' = 2.3^5757' = 2.3^575757' = 2.3^57575757', &c; 
so, the repetend 4.16^316' may be written 

4.16^316' = 4.16^316316' = 4.16^316316316', &c &c; 
and the same may be shown of any other. Hence, two or more 
repetends, having a different number of places in each, may bo 
reduced to repetends having the same number of places, in the 
following manner : 

183. How may a finite decimal be made circulating ! When a repetend 
has a given number of places, to what other form may it be reduced ? 
How 1 Into what form may any circulating decimal be transformed 1 To 
what form may two or more repetends be reduced 1 
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Mnd the least common multiple of the number of places in 
each repetendy and reduce each repetend to such number of places, 

1. Reduce .13'8, 7.5'43' .04^354', to repetenda having the 
same number of places. 

Since the number of places are now 1, 2,' and 3, the least com- 
mon multiple is 6, and hence each new repetend will contain 6 
places ; that is, 

J3^8 = .13^888888' ; 7.5^43' = 7.5^434343'; and 
0.4^354' = 0.4^354354'. 

2- Reduce 2.4^18', .5^925', .008^497133', to repetends having 
the same number of places. 

3. Any circulating decimal maj be transformed into another 
having finite decimals and a repetend of the same number of 
figures as the first. Thus, 

.^57' = .5V5' = .57^57' = .57575' = .5757^57' ; and 
3.4785' = 3.47^857' = 3.478^578' = 3.4785785'; 
and hence, any two repe tends mxiy be made similar. 

These properties may be proved by changing the repetends 
into their equivalent common fractions. 

4. Having made two or mpi;^ repetends similar by the last 
article, they may be rendered*. conterminous by the, previous 
one ; thus, two or m^re repetends may always be made similar 
and conterminous. 

1. Reduce the circulating decimals 165.'164', .'04', .037 to 
such as are similar and conterminous. 

2. Reduce the circulating decimals .5'3, .475', and 1.757', 
to such as are similar and conterminous. 

5. If two or more circulating decimals, having several repe- 
tends of equal places, be added together, their sum will have a 
repetend of the same number of places ; fw, every two seta of 
repetends will give the same siimi 

6. If any circulating decimal be multiplied by any number, 
the product will be a circulating decimal having the same 
number of places in the repetend; for, each repetend will be 
taken the same number of times^ and. consequently must produce 
the same pfoduct. 
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ADDITION OF CIRCULATING DECIMALS. 

183. To add circulating decimals : 

I. Make the repetends, in each number to be added^ similar 
and conterminous. 

n. Write the places of the same unit value in the same column, 
and so many figures of the second repetend as shall indicate with 
certainty, how many are to be carried from om repetend to the 
other : then add as in whole numbers. 

Note. — ^If all the figures of a repetend are 9'8, omit them and add 
to the figure next at the left. 

EXAMPLES. 

1. Add .12^5, 4.U63', i:7U3', and 2.^54' together. 
Dissimilar. Similar. Similar and Conterminous. 

.12^5 = .12^5 = .12^555555555555' - - - 5555 

4/163' = 416^316' =4.16^316316316316' - - - 3163 

1.7143' = 1.71^4371'= i.71^437143714371' - - - 4371 

2.^54' = 2 54^54' = 2.54^545454545454' - - - 5454 



The true sum = 8.54^854470131697' 1 to carry. 

2. Add 67.3^45', 9.^651', .^25'; 17.47, .^5, together. 

3. Add .^475', 3.75^43', 64.75', .^57', .1788', together. 

4. Add .^5, 4.37, 49.4^57', .4^954', .7345', together. 

5. Add .^75', 42.^57', .3753', .4954', 3.7^54', together. 

.6. Add 165, .^164', 147.^04', 4.^95', 94.37, 4.712845' to- 
gether. 

SUBTRACTION OF CIRCULATING DECIMALS. 
184. To subtract one finite decimal from another. 

I. Make the ,repetends similar and conterminous. 

II. Subtract as in finite decimalSy observing that when the 
repetend of the lower Hue is the larger its first right hand figure 
must be increased by unity. 



183. How do you add Circuiting Decimals t 

184. How do you subtract Circulating Decimals t 
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EXAMPLES. 

1. From 11.475' take 3.45735'. 

Dissimilar. Similar. Similar and Conterminous, 

11.475' = 11.47^57' = 11.4^575757' .... 575 
3.45735' = 3.45735' = 3.45735735' .... 735 



The true difference = 8.01'840021' 1 to carry. 



2. From 47.5^3 take 1.757'. 

3. From 17.^573' take 14.57. 

4. From 17.4^3 take 12.34^3. 

5. From 1.12754' take.47384'. 



6. From 4.75 take .37^5. 

7. From 4.794 take .1744'. 

8. From 1.457 take .3654. 

9. From 1.4^937' take .1475. 



MULTIPLICATION OF CIRCULATING DECIMALS. 

185. To multiply one circulating decimal by another. 

Change the circulating decimals into their equivalent common 
fractions^ and then multiply them together; then, reduce the 
product to its equivalent circulating decimal. 

EXAMPLES. 

1. Multiply 4.25^3 by .257. 

OPERATION. 

Also, .257 = -^^ ; hence, 

and since 225000 = 5x5x5x5x5x2x2x2x9; 
there will be ^Ye places of finite decimals, and one figure in 
the repetend (Art. 167). 

Note. — Much labor will be saved in this and the next rule by keeping 
every fraction in its lowest terms ; and when two fractions are to be 
multiplied together j cancel all the factors common to both terms be* 
fore making the multiplication. 

185. How do you multiply Circoisting Decimals 1 
9 
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2. Multiply .375*4 by 14.75. 

3. Multiply .4^253' by 2.57. 

4. Multiply .437 by 3.r 5. 

5. Multiply 4.573 by .375'. 



6. Multiply 3.45^6 by .42^5. 

7. Multiply 1.^456' by 42^3. 

8. Multiply 45.1^3 by .^245'. 

9. Multiply .4705^3 by 1.7^35'. 



DIVISION OF CIRCULATING DECIMALS. 

186. To divide one circulating decimal by another. 

Change the decimals into their equivalent common fractions^ 
and find the quotient of these fractions. Then change the quo* 
iient into its equivalent decimal, 

EXAMPLES. 

1. Divide 66.^6 by 187. 

OPERATION. 

56.^6 = 56 + f = ^4^ = ip. 
Then, ija -f. 137 = i^ X yjy = iff = .^41362530'. 



2. Divide 24.3^18' by 1.792. 

3. Divide 8.5968 by .2^45'. 

4. Divide 2.295 by .'297'. 

5. Divide 47.345 by 1.76'. 



6. Divide 13.5^169533 by 4.^297' 

7. Divide .'45' by .'118881'. 

8. Divide .'475' by .3'753'. * 

9. Divide 3.'7^3' by .'24'. 



CONTINUED FRACTIONS. 

1. If we take any irreducible fraction, as ^, and divide both 
terms by the numerator, it will take the form 

29 = fl = 1 + W °^*^^ ^^® division. 

If now, we divide both terms of \^ by the numerator 14, we 
have 

14_1 

15-1 + ^- 

186. How do you divide Circulatfnff D«ciii^al9 ? 
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If, now, we replace \^ hj its value, , we shall have 

15_1 

29 ■" 1 + 1 



a fraction of this form is called a continued fraction ; hence, 

187. A CoNTnnjED Fraction has 1 for its numerator, and 
for its denominator a whole number plus a fraction which also 
has a numerator of 1, and for (t denominator, a whole number 
plus a similar fraction, and so on, Until the numerator of the 
added Jraetion becomes 1. 

2. Beduce ^ to the form of a continued fraction. 

151 \i.-i t-l 

19-1+T^' 16~3 + | ' 4~1 + J '' 

hence, i9 = m 



3 + 1 



8. Reduce ^ff to the form of a continued fraction. 
829 



437=i±i- 



2 + 1 



1 + 1 



1 + 1 



3 + tV 
4. Reduce ^ to the form of a continued fraction. 

^_1 

149 ~ 2 + 1 



8 + 1 



2+1 



+ 1 



1+*. 



187. What is a Continued Fraction t 
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Note. — In a similar manner, any irreducible common fraction may 
be placed under the form of a continued fraction. 

IBS. Let us now consider the last example. The fractions, 
11 1 



2' 2 + i' 2 + 1' 



&c., 



3 + i, 
are called, the^r«/, second, third, dec, approximating fractions; 
and the object in placing a common fraction under the form of a 
continued fraction is to find its approximate value. 

If we stop at the first approximating fraction, ■^, the denomi- 
. nator 2 will be less than the true denominator ; hence, the value 
of the first approximating fraction will be too great ; that is, it 
will exceed the value of the given fraction. 

If we stop at the second, the denominator 3 will be less than 
the true denominator ; hence, ^ will be greater than the number 
to be added to 2 ; therefore, 2 + ^ia too small, and 1 -r- 1 + j 
is too large : that is, it is greater than the value of the given 
fraction. 

Thus, every odd approximating fraction gives a value too 
large, and every even one gives a value too sm^lL 

EXAMPLES. 

1. Place ^ under the form of a continued fraction, and iSnd 
the value of each of the approximating fractions. 

2. Place ^ under the form of a continued fraction, and find 
the value of each of the approximating fractions. 

3. Place ^ under the form of a continued fraction, and find 
the value of each approximating fraction. 

4. Place 1^ under the form of a continued fi^ction, and find 
the value of each approximating fraction. 

5. Place 1^ under the form of a continued fraction, and find 
the value of* each approximating fraction. 

188. What is an approximating fraction 1 Is the first approximating 
fraction too large or too small 1 How is the second ! How are all the 
odd ones 1 How are all the even ones 1 



Digitized byVjOOglC 



EATIO AND PEOPOBTION. 189 

RATIO AND PROPORTION. 

189. Two numbers having the same unit, may be compared 
in two ways : 

1st; By considering how much one is greater or less than the 
other, which is shown by their difference ; and, 

2d. By considering how many times one is contained in the 
other, which is shown by their quotient. 

In comparing two numbers, one with the other, by means of 
their difference, the less is always taken from the greater. 

In comparing two numbers, one with the other, by means of 
their quotient, one of them must be regarded as a standard 
which measures the other, and the quotient which arises by 
dividing by the standard, is called the ratio, 

190. Every ratio is ^derived from two terms : the first is 
called the antecedent, and the second the consequent ; and the 
two, taken together, are called a couplet. The antecedent will 
be regarded as the standard. 

If the numbers 3 and 12 be compared by their difference, the 
result of the comparison will be 9 ; for, 12 exceeds 3 by 9. If 
they are compared by means of their quotient, the result will 
be 4 ; for, 3 is contained in 12, 4 times ; that is, 3 measuring 
12, gives 4. 

191. The ratio of one number to another is expressed in two 
ways : 

1st. By a colon; thus, 3 : 12; and is read, 3 is to 12; or, 
3 measuring 12. 

189. In how many ways may two numbers, having the same unit, be 
compared with each other 1 If you compare by their difference, what 
do you do 1 If you compare by the quotient, how do you regard one of 
the numbers '^ What is the ratio t 

190. From how many terms is a ratio derived 1 What is the first term 
called 1 What is the second called ? Which is the standard 1 

191. How may the ratio of two numbers be expressed 1 How read 1 
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2d. In a fractional form, as -^ ; or, 3 measuring 12. 

192. If two couplets have the same ratio, their terms are 

said to be proportional : the couplets, 

4 : 20 and 1 : 5, 

have the same ratio 5 ; hence, the terms are proportional, and 

are written, 

4 : 20 : : 1 : 5, 

by simply placing a double colon between the couplets. The 

terms are read, 

4 is to 20 as 1 is to 5, 

and taken together, they are called a proportion : hence, 

A proportion is a comparison of the terms of two equal ratios 

What are the ratios of the proportions ? 



6 : 


24 


: 8 


82 


9 


36 


! : 10 


4 


8 


72 


; : 12 


108 


4 


: 48 


: : 6 


; 60 



Since 



193. The 1st and 4th terms of a proportion are called the ex» 
tremes ; the 2d and 3d terms, the means. Thus, in any proportion, 

e : 24 : : 8 : 32, 
6 and 32 are the extremes^ and 24 and 8 the means : 
24 32 

we shall have, by reducing to a common denominator, 
24 X 8 _ 32 X 6 
6 X 8~ 6x8* 
But since the fractions are equal, and have the same denomi- 
nators, their numerators must be equal, viz. : 
24 x 8 = 32 x 6 ; that is, 

192. If two couplets have the same ratio, what is said of the terms 1 
How are they written 1 How read 1 What is a proportion I 

193. Which are the extremes of a proportion 1 Which the means t 
What is the product of the extremes equal to 1 
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In any proportion, the product of the extremes is equal to the 
product of the means. 
Thus, in the proportions, 
1 : 8 : : 2 : 16; we have 1 x 16 = 2x8. 
4 : 12 ; : 8 : 24; " « 4 X 24 = 12 X 8 ; 

194. Since, in any proportion, the product of the extremes is 
equal to the product of the means, it follows that, 

1st. If the product of the means be divided by one of the 
extremes, the quotient will be the other extreme. 

Thus, in the proportion, 

4 : 16 : : 6 : 24, and 4 X 24 = 16 X 6 = 96 ; 
then, if 96, the product of the means, be divided by one of the 
extremes, 4, the quotient will be the other extreme, 24 ; or, if 
the product be divided by 24, the quotient will be 4. 

2d. If the product of the extremes be divided by either of the 
means, the quotient will be the other mean. 

Thus, if 4 X 24 = 16 X 6 = 96 be divided by 16, the quo- 
tient will be 6 ; or if it be divided by 6, the quotient will be 16. 

EXAMPLES. 

1. The first thfee terms of a proportiwi are 5, 10, and 19 ? 
what is the fourth term ? 

2. The first three terms of a proportion are 6, 24, and 14 : 
what is the fourth term ? 

3. The first, second and fourth terms of a proportion are 
9, 12 and 1(S : what is the third term ? 

4. The first, third and fourth terms of a proportion are 16, 
8, and 20 : what is the second term ? 

5. The second, third and fourth terms of a proportion are 
48, 90, and 45 : what is the first term ? 



194. If the product of the means be divided by one of the extremcu, 
what will the quotient be 1 If the product of the means be divided by 
either extreme, what will the quotient be 1 
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SIMPLE AND COMPOUND RATIO. 

- 195. The ratio of two single numbers is called a Simple Batio^ 
and the proportion which arises from the equality of two such 
ratios, a Simple Proportion, 

If the terms of one ratio be multiplied bj the terms of ano- 
ther, antecedent bj antecedent, and consequent bj consequent, 
the ratio of the products is called a Compound Eatio. Thus, 
if the two ratios 

3 : 6 and 4 : 12 
be multiplied together, we shall have the compound ratio 

3 X 4 : 6 X 12, or 12 : 72 ; 
in which the ratio is equal to the product of the simple ratios. 

A proportion formed from the equaUty of two compound 
ratios, or from the equality of a compound ratio and a simple 
ratio, is called a Compound Proportion, 

196. What part one number is of another. 
When the standard, or antecedent, is greater than the num- 
ber which it measures, the ratio is a proper fraction, and is such 
a part of 1, as the number measured is of the standard. 

Note. — The standard is generally preceded by the word of, and in 
comparing mimbers, may be named second, as 'in examples 7, 8, 9, 
10, and 11, but it must always be used as a divisor, and should be 
placed first in the statement. 

1. What part of 25 is 5 ? that is, what part of the standard 
25, is 5 ? 

,V=i; or 25 : 5 :: 1 : i; 
that is, the standard is to the number measured as 1 to ^ ; or, 
the number measured is one-fifth of the standard. 

195. What is a simple ratio 1 What is the proportion called which 
comes from the equality of two simple ratios ? What is a compound ratio 1 
What is a compound proportion 1 

196. When the standard is greater than the consequent, what kind of a 
number is the ratio 1 What part is 3 of 41 6 of 12 f What part of 4 is 
161 13 of 861 
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2. What part of 6 is 4 ? 

3. What part of 10 is 5 ? 

4. What part of 34 is 17 ? 

5. What part of 450 is 300 ? 

6. What part of 96 is 16? 



7. 8 is what part of 12 ? 

8. 16 is what part of 48 ? 

9. 18 is what part of 90 ? 

10. 15 is what part of 165 ? 

11. 9 is what part of 11 ? 



DIRECT AND INVERSE PROPORTION. 

197. It often happens that two numbers which are compared 
with eaeh other, undergo, or may undergo, certain changes of 
value, in which case they represent variable and not fixed quan- 
tities. Thus, when we say, that the amount of work done, in 
a single day, will be proportional to the number of men em- 
ployed, we mean, that if we increase the number of men the 
amount of work done will also be increased ; or, if we diminish 
the number of men employed, the work done will also be dimin^ 
isked. This is called Direct Proportion, 

if we say that a barrel of flour will serve 12 men a certain 
time, and ask how long it will serve 24 men, there ig a certain 
relation between the number of men and time ; but that rela- 
tion is such that the time will decrease if the number of men is 
increased, and will increase if the number of men is decreased. 
This is called Inverse Proportion ; hence, 

1. Two numbers are directly proportional when they increase or 
decrease together ; in which case their ratio is always the same, 

2. Two numbers are inversely or reciprocally proportional when 
one increases as the other decreases ; in which case their product 
is always the same. 

Note. — This is sometimes called Reciprocal Proportion. 

198. If we refer to the numeration table of integral and 
decimal numbers (Art. 146), we see that the unit of the first 

197. When are two numbers directly proportionan When are two 
numbers inversely proportional 1 Does their product then vary 1 

198. What relation exists between the units of place in the integral and 
decimal numeration table 1 Give an example 1 
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place, at the left of 1, is 1 ten ; that 16, a number ten times as 
great as 1. The unit of the first decunal place at the right, is 1 
tenth, a number only one-tenth of 1. The unit of the second 
place, at the left, is one hundred times as great as 1 ; while 
the unit of the second place, at the right, is jonly one hundredth 
of 1 ; and similarly for other corresponding places ; hence. 

The units of the places^ taken at equal distances from the unit 
1, are inversely proportional, 

CAUSE AND EFFECT. 

199. Simple Proportion is a comparison of the terms of 
two simple ratios. Hence, a simple proportion consists of four 
single terms, in which the ratio of the first to the second is 
equal to the ratio of the third to the fourth. If three of these 
terms are known, the fourth can be easily found (Art. 193). 

200. Whatever produces Effects^ as men at work, animals 
eating, time, goods purchased or sold, money lent producing 
interest, and the like, may be regarded as Causes. 

Causes are of two kinds, simple and compound : 

A SiBfPLE Cause has but a single element, as men at work, 

a portion of time, goods purchased or sold, and the like. 

A Compound Cause is made up of two or more simple 

elements, such as men at work taken in connection with time, 

and the like. 

201. The results of causes, as work done, provisions con- 
sumed, money paid, cost of goods, and the like, may be regarded 
as effects. 

A Simple Effect is one which has but a single element. 

199. What is simple proportion 1 Of what docs it consist T How 
many terms must be known before the rest can be found 1 

200 What are causes 1 How many kinds of causes are there \ What 
is a simple cause 1 W^hat is a compound cause 1 

201. What are effects 1 What is a simple effect 1 What is a compound 
effect 1 
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A CoifPOUND Effect is one which arises from the multi- 
plication of two or more elements. 

202. Causes which are of the same kind, that is, which can 
be reduced to the same unit, may be compared with each other ; 
and effects which are of the same kind may likewise be com- 
pared with each other. From the nature of causes and effects, 
we know that 

1st Cause : 2d Cause : : 1st Effect : 2d Effect; 
and, 1st Effect : 2d Effect : : 1st Cause : 2d Cause. 

203. Simple causes and simple effects give rise to simple 
ratios. 

Compound causes or compound effects give rise to compound 
ratios. 

204. All questions involving simple ratios are classed under 
Simple Proportion ; and all questions involving compound 
ratios, either under Inverse or Compound Proportion. 

SIMPLE PROPORTION. 
206. 1. If 8 barrels of flour cost $56, what will 9 barrels 
cost at the same rate ? 

Note. — ^We shall denote the required term of a proportion by the 
letter x. 

Analysis. — The condition " at the same statement. 

rate" requires that the quantity^ 8 barrels • bar. bar. $ $ 
of flour have the same ratio to the quantity 8 : 9 : : 56 : a; 

9 barrels, as $56, the cost of 8 barrels, to 
X dollars, the cost of 9 barrels. 

202. What causes are of the same kind 1 What causes may be com- 
pared with each other 1 What do we infer from the nature of causes and 
effects 1 

203. What ratios arise from simple causes and simple effects 1 From 
what do compound ratios arise ? 

204. What questions fall under simple proportion \ Questions involving 
compound ratios, give rise to what kiuds of proportion 1 

205. How is example 1 stated 1 How is the fourth term found 1 Which 
are the causes and which the effects 1 
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OPERATION. 

9 



X = $63. 



Since the product of the two extremes is 
equal to the product of the two means (Art. 
193) 

8Xa;=56x9; and if 8 times a; =56X9 
X must he equal to this product divided hy 
8 : that is, 

The 4th term is equal to the product of the second and third terms 
divided by the first. 

. Note. — In this example, 8 barrels of flour and 9 barrels of flour 
are the causes^ and their cost, $56 and $63, are the effects. 

2. If 36 dollars will buy 9 yards of cloth, how many yards, 
at the same rate, can be bought for $44? 

Analysis. — Thirty-six dollars, (being the 
cost of 9 yards of cloth,) is an effect, and 
$44 is also an effect. The effect $36, has 
the same ratio to the effect $44, as the first 
cause to the second cause. 

Not J'.. — In this example a cause is re- 
quired. The required term, in every ex- 
ample will he either an effect or cause. 

206. Hence, we have the following : 



STATEMENT. 

$ $ yd. yd, 
36 : 44 : : 9 : X 



OPERATION. 



i 



X 



M 




11 



X = 11yd 



Rule. — ^I. Write the terms in the statement so thcU the causes 
shall compose one couplet and the effects the others and so that the 
required term shall fall in the 4:th place. 

II. Multiply the second and third terms together and divide the 
product by the first term: Or, 

MvMply the third term by the ratio of the first and second. 

Notes. — 1. If the first and second terms have different units, they 
must be reduced to the same unit. 

2. If the third term is a compound denominate number, it must be 
reduced to its smallest unit. 



206. What is the rule for stating questions by cause and e'*'cct ? What 
is the rale for findinor the 4th term 1 
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3. The preparation of the terms, and writing them in their proper 
places, is called the statement. 

4. When the vertical line is used, the unknown term is always 
written at the left. 

EXAMPLES. 

1. If 8 hats cost $24, what will 110 hats cost, at the same 
rate? 

2. If 2 barrels of flour cost $15, what will 12 barrels cost ? 

3. If I walk 168 miles in 6 days, how far should I walk, at 
the same rate, in 18 days ? 

4. If 8lb, of sugar cost $1,28, how much will 13lb, cost ? 

5. If 300 barrels of flour cost $2100, what will 125 barrels 
cost? 

6. If 120 sheep yield 330 pounds of wool, how many pounds 
will 36 sheep yield ? 

7. If 80 yards of cloth cost $340, what will 650 yards cost f 

8. What is the value of 4ct^. of sugar, at 5 cents a pound ? 

9. If 6 gallons of molasses cost $1,95, what will 6 hogsheads 
cost? 

10. If 16 men consume 560 pounds of bread in a month, how 
much would 40 men consume ? 

11. If a man travels at the rate of 630 miles in 12 days 
how far will he travel in a leap year, Sundays excepted ? 

12. If 2 yards of cloth cost $3,25, what will be the cost of 
3 pieces, each containing 25 yards ? 

13. If 3 yards of cloth cost 18*. New York currency, what 
will 36 yards cost ? 

14. If the penny loaf weighs 8 ounces when a bushel of 
wheat cost 7s. 6c?., what ought it to weigh when wheat is 8*. 4cf. 
per bushel ? 

15. If 6 J. li?. 16 P. of land, cost $150.5, what will 125 J. 
2E. 20P. cost ? 

16. If IScwt. 2qr. of sugar cost $129,93, what will be the 
cost of 9cwt. ? 

17. The clothing of a regiment of 750 men cost £2834 5«. : 
what will it cost to cloth a body of 10500 men ? 
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18. If Zyd. 2qr, of cloth cost $15,75, how much will Sydl 
3^r. of the same cloth cost ? 

19. K .5 of a house cost $201.5, what would .95 cost? 

20. What will 26.25 bushels of wheat cost, if 3.5 bushels 
cost $8.40 ? 

21. If the transportation of 2.5 tons of goods 2.8 miles costs 
$1,80, what is that per cwL ? 

22. If I of a yard of cloth cost $2,1 6, what will | of a yard 
cost ? 

23. If ^ of an ounce cost $fj, what will l^z. cost? 

24. What is the cost of l^lb. of sugar, if \4^lb. cost $lf ? 

25. If $19J^ will buy 14^ yards of cloth, how much will 
39f yards cost ? 

26. If 1^ of a barrel of cider cost -ft^ of a dollar, what will 
^ of a barrel cost ? 

27. If -^ of a ship cost $2880, what will J| of her cost? 

28. What will 116^ yards of cloth cost, if 462 yards cost 
$150,66 ? 

29. If 7-^ barrels of fish cost $31|, what will 32f barrels 
cost? 

30. How much wheat can be bought for $96|^, if 2hu. \ph 
cost$l,93f? 

31. Iff of a yard of cloth cost $1|^, what will 7^ yards cost? 

32. What will be the cost of 37.05 square yards of pavement, 
if 47.5 yards cost $72.25 ? 

33. If 3 paces or common steps be equal to 2 yards, how 
many yards will 160 paces make ? 

34. If a person pays half a guinea a week for his board, how 
long can he board for £21 ? 

35. If 12 dozen copies of a certain book cost $54.72, what 
will 297 copies cost at the same rate ? 

36. If $3618 worth of provisions will subsist an army of 
9000 men for 90 days, if the army be increased by 4500 men, 
how much would last them the same time ? 

37. A grocer bought a khd. of rum for 80 cents a gallon, to 
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which he added as much water as reduced its cost to 60 cents a 
gallon : how much water did he put in ? 

38. A man failing in business, pays 60 cents for every dollar 
which he owes ; he owes A $3570, and B $1875 ; how much 
does he pay each ? 

39. A bankrupt's effects, amount to $2328,75, his debts 
amount to $3726 : what will his creditors receive on a dollar ? 

40. If a person drinks 80 bottles of wine in 3 months, how 
tnuch does he drink in a week ? 

41. If 4^ yards of cloth eost 14«. 8d, New York currency, 
what will 40^ yards cost ? 

42. If a grocer use a false balance giving only 14fo2. for a 
pound, how much will 154JZ&*. of just weight give, when weighed 
by the false balance ? 

43. If a dealer in liquors use a gallon measure which is too 
small by J pint, what will be the true measure of 100 of the 
fedse gallons ? 

44. After A has travelled 96 miles on a journey, B sets out 
to overtake him, and travels 23 miles as often as A travels 19 
miles : how far will B travel before he overtakes him ? 

45. A person owning f of a cosl mine, sold ^ of his share for 
$9345 ;. what was the value of the whole mine ? 

46. At what time between 6 and 7 o'clock, will the hour and 
minute hands be exactly together ? 

47. If a staff 5 feet long casts a shadow 7 feet, what is the 
height of a steeple, whose shadow is 196 feet at the same time 
of day ? 

48. Two persons are 279 miles apart, start at the same timfe 
and travel toward each other. A goes 5 miles an hour, and B 
4 miles : how many miles must each travel before they meet ? 

49. A can do a piece of work in 3 days, B in 4 days, and C 
in 6 days : in what time will they all do it, working together ? 

50. A can build a wall in 15 days, but with the assistance of 
C, he can do it in 9 days : in what time can C do it alone ? 
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51. A and B take a job for which they are to receive $165.75 ; 
A works himself and employs 7 hands ; B does the same and 
employs 6 hands : what should each receive ? 

52. A watch, which is 10 mmutes too fast at 12 o'clock, on Mon- 
day, gains Smin, lOsec. per day : what will be the time by the watch 
at a quarter past ten in the morning of the following Saturday ? 

53. There are two clocks, one of which gains 10 minutes, 
and the other loses 7^ minutes every 24 hours. They are to- 
gether at noon on Tuesday : what will be the difference of their 
times at 6 o'clock on Friday morning ? 

54. If 15 men can be boarded 1 week for $46,25, what will 
it cost to board 5 men and 6 boys, the same time, the boys 
being boarded at half price ? 

55. Two persons, A and B, are on the opposite sides of a 
wood, which is 536 yards in circumference ; they begin to travel 
in the same direction at the same moment ; A goes at the rate 
of 11 yards per minute, and B at the rate of 34 yards in 3 min- 
utes : how many times must the quicker one go round the wood 
before he overtakes the slower ? 

INVERSE PROPORTION. 

207, — 1. The floor of a room is 20 feet long : what must 
be its breadth in order that it may contain 360 square feet ? 

Analysis. — ^The length of the floor multi- operation. 

plied by its breadth, will give the area or con- 360 __ 

tents- hence, the area divided by the length "^-IS^-hreadth. 
-will give the breadth. 

Note. — When the area or contents of the room are known or 
given, the length of the room is inversely proportional to its breadth 
(Art. 197). If the length of the room containing a given area be 
multiplied by any number, the breadth of the room must be divided 

207. What are the contents of a floor equal to 1 What is the breadth 
equal to 1 When the contents of a floor are given, in what proportion is 
the length to the breadth "^ If two numbers are inversely proportional, 
what is either equal to 1 
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by the same number. If the length be divided by any number, the 
breadth must be multiplied by the same number. Thus, a room 40 
feet long and 9 feet wide, or 10 feet one way and 36 feet the other, 
have the same area, viz., 360 square feet. Hence, when two num« 
bers are inversely proportional : * 

Either is equal to their product divided hy the other. 



CAUSE AND EFFECT. 

208. We may regard the length of a room as one cause of 
its contents, and its breadth as another cause of its contents ; 
for, the contents being equal to the product of the length and 
breadth, is the effect of them both. 

In the case of the two rooms, one 40 feet* long and 9 feet 

wide, and the other 10 feet by 36, the ejects are the same. 

The causes are compound, each being composed of two elements 

• (Art. 200) ; and since the effects are equal the causes are equal 

(Art. 202) ; hence, 

When the causes are equal, the elements are inversely prO' 
portionaL 

1. If 36 men, in 12 days, can do a certain work, in what time 
will 48 men do the same work ? 

Analysis. — The first cause is 
compounded of 36 men and 12 
days, and is equal to 36 X 12=432, 

the number of days it would require ^ : : 1:1 

1 man to do the work. 

The second cause is coBipounded 
of 48 men and the number of days 432 : 48 X a; : : 1:1 
it would require them to do the 
same work, and is equal to 48 x x. 

But since the efiects are the same, 
viz., the work done, the causes must 
be equal; hence, the products of the 
elements of the causes are equal. 
Therefore, in the solution of all 
like examples, 



STATEMENT. 


men. men. ' 




86 : 48 




days. days. 


>■ : : 


12 : « , 




432 : 4Sxx : : 


OPERATION. 


4 

4$ 


Z 


9 
* 


Ans. X = 


= 9 


days. 
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Write the elements of the cause containing the unknown ele^ 
ment on the left of the vertical line for a divisor, and the elements 
of the other cause on the right for a dividend* 

Notes. — 1 . Since the effects are equal, they may each be denoted 
by 1 ; hence, the causes are to each other as 1 to 1 . 

2. It is evident, that in this class of questions the elements of the 
causes are inversely proportional ; and hence, such questions have 
generally been arranged under the head of " Rule of Three Inverse." 

EXAMPLES. 

1. If 3|^ yards of cloth will make a coat and vest, when the 
cloth is 1-^ yards wide, how much cloth will be needed which is 
|- yards in width ? 

2. If a piece of land 16f rods in length contains 3^ acres, 
what would be the length of a piece containing twice that 
number of acres ? 

3. How many yards of carpeting that is three-fourths of 
a .yard wide, will carpet a room 36 feet long and 30 feet in 
breadth ? 

4. If a man can perform a joutney in 8 days, walking 9 
hours a day, how many days will it require if he walks 10 hours 
a day? 

5. If a family of 15 persons have provisions for 8 months, 
by how many must the family be diminished that the provisions 
may last 2 years ? 

6. A garrison of 4600 men have provision for 6 months : to 
what number must the garrison be diminished that the provi- 
sions may last 2 years and 6 months ? 

7. A certain amount of provisions will subsist an army of 
9000 men for 90 days : if the army be increased by 6000, how 
long will the same provisions subsist it ? 



208. .What may we regard as causing or producing the contents of a 
room 1 When two causes are equal, how are the elements 1 Note. — If 
the effectf are equal, by what may they be denoted 1 
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8. If 6 men and 3 boya can do a piece of work in 330 dajs, 
how long will it take 9 men and 4 boys to do the same work, 
under the supposition that each boy does half as much as a 



man 



? 



9. Four thousand soldiers were supplied with bread for 24 
weeks, each man to receive 14o2, per day ; but, by some acci- 
dent, 210 barrels containing 2001b. each were spoiled ; what 
must each man receive in order that the remainder may last the 
same time ? 

10. Suppose 4000 soldiers after losing 210 barrels of bread 
each containing 200/^., were to subsist on 13oz, each a day for 
24 weeks ; had none been lost they would have received 14o2:. 
a day : what was the weight of the whole, and how much did 
they receive ? 

11. Let us now suppose 4000 soldiers to lose one-fourteenth 
of their bread, then to receive ISoz. each a day for 24 weeks : 
what was the whole weight of their bread including the lost, and 
how much would each have received per day had none been 
spoiled ? • 

12. If 4 men can do a piece of work in 80 days, how many 
days will 16 men require to do the same work ? 

13. If 21 pioneers make a trench in 18 days, how many days 
will 7 men require to make a similar trench ? 

14. A certain piece of grass was to be mowed by 20 men in 
6 days ; one-half the workmen being called away, it is required 
to find in what time the rest will finish it ? 

15. If a field of grain be cut by 10 men in 12 days, in how 
many days would it be cut by 20 men ? 

16. If 90 barrels of flour will subsist 100 men for 120 days, 
how long will it subsist 75 ? 

17. If a traveller perform a journey in 35.5 days, when the 
days are 13.566 hours Icmg, in how many days of 11.9 hours 
would he perform the same journey ? 

18. If 50 persons consume 600 bushels of wheat in a year, 
how long would it last 5 persons ? 

19. A certain work can be done in 12 days, by working 4 
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hours each day : how man^ days would it require to do the same 
work by working 9 hours a day ? 

20. If 120 men can build ^ mile of wall in 15^ days, how 
many men would it require to build the same wall in 40f days ? 

21. A garrison of 3600 men has just bread enough to allow 
. 24toz, a day to each man for 34 days ; but a siege coming on, 

the garrison was reinforced to the number of 4800 men. How 
many ounces of bread a day must each man be allowed, to hold 
out 45 days against the enemy ? 

22. If 3 horses or 5 colts eat a certain quantity of oats in 40 
days, in what time will 7 horses and 3 colts consume the same 
quantity ? 

23. If a person can perform a journey in 24 days of 10^ 
hours each, in what time can he perform the same journey, 
when the days are 12^ hours long ? 

24. A piece of land 40 rods long and 4 rods wide, is equiva- 
lent to an acre : what is the breadth of a piece 15 rods long 
that is equivalent to an acre ? 

25. If a person travelhng 12 hours a day finish one half of a 
journey in 10 days, in what time will he finish the remaining 
half, travelling 9 hours a day ? 

26. How many pounds weight can be carried 20 miles for the 
same money that 4^ hundred weight can be carried 36 miles ? 

27. If 20 men can perform a piece of work in 12 days, 
working 9 hours a day, how many men will accomplish the 
same work in one half the time, working 10 hours a day ? 

28. If 72 horses eat a certain quantity of hay in 7^ weeks, 
how many horses will consume the same in 90 Weeks ? 

29. Bought 5000 planks, 15 feet long and 2J inches thick; 
how many planks are they equivalent to, of 12^ feet long and 
If inches thick ? 

30. If 12 pieces of cannon, eighteen pounders, can batter 
down a castle in 3 hours, in what time would nine twenty-four 
pounders batter down the same castle, both pieces of cannon 
being fired the same number of times, and their balls fiying 
with the same velocity ? 
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COMPOUND PROPORTION. 

209. Compound Proportion is a comparison of compound 
ratios when the terms are unequal. 

It embraces that class of questions in which the causes are 
compound, or in which the effects are compound. In this class 
of questions, either a cause or a single element of a cause, may 
be required ; or an effect, or a single element of an effect may 
be required. 

1. If 8 men in 12 days can build 80 rods of wall, how much 
will 6 men do in 18 days ? 



STATEMENT. 



or 



1st Cause 
8 
12 
12x8 



}■ rl} 



2d Cause 

61 
18 1 

18x6 



Ist Effect 

80 
80 



2d Effect. 

X 
X 



Analysis. — In this example the second 
effect is required, and the statement may be 
read thus : 

If 8 men in 12 days can build 80 rods of 
wall, 6 men in 18 days will build how 
many (or x) rods of wall ? 



OPERATION. 



X 



u 



10 



Ans. a; = 90 rods. 



2. If a family of 12 persons, in 8 months, expend $864, how 
many months will $900 serve a family of 20 persons ? 



or. 





STATEUENT. 




'I] ■■ 

12x8 : 


20xar : : $864 


$900, 
$900. 



209. What is compound proportion 1 What questions does it embrace 1 
What is always required 1 
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Analysis. — ^In this example, an element 
of the second caase is required, viz., the num- 
ber of months which the money will last 20 
men. The question is thus stated : 

If 12 persons, in 8 months, expend $864, 
20 persons in how many (or x) months will 
expend $900 ? 



OPERATION. 

^0 



n 



$H 






40' 



Ans. z = 5 months. 



3. If 24 men, in 6 days, working 7 hours a day, can build a 
wall 115 feet long 3 feet thick and 4 feet high, how long a wall 
can 36 men build in 12 days, working 14 hours a day, if the 
wall is 4 feet thick and 5 feet in height ? 



STATEMENT. 



24) 36) 115) x) 

6^ : 12S. : : 8 S- : 4^ 

7) 14) 4) 5) 



or, 24x6x7 : 36x12x14 



115x3x4 : a?x4x5. 



Analysis. — In this example, an element 
of the second effect is required, viz., the 
length of the wail ; and the question may 
be thus stated : 

If 24 men, in 6 days, working 7 hours a 
day, can build a wall 115 feet long, 3 feet 
thick, and 4 feet high, 36 men in 12 days, 
working 14 hours a day, will build a wall 
how many (or x) feet long, 4 feet thick and 
5 feet high? 



OPERATION. 




3 


t 





U 


H 


^ 


It 2 


H 


^*L 


X 


M^25 


4 


3 


$ 


4 



Ans. X = 450/K 



210. Hence, we have the following 

Rule. — ^I. Arrange the terms in the statement so that the 
causes shall compose one couplet^ and the effects the other^ putting 
X in the place of the required element. 



210. Give the rule for stating the question and finding the unknown 
part. 
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n. Then if tl fall in one of the extremes^ make the product of 
the means a dividend^ and the product of the extremes a divisor ; 
but if 7i fall in one of the m^eans^ make the product of the ex- 
tremes a dividend f and the product of the means a divisor, 

• 

EXAMPLES. 

1. If 2 men can dig 125 rods of ditch in 75 dajs, in how 
many days can 18 men dig 243 rods ? 

2. If 400 soldiers consume 5 barrels of flour in 12 days, how 
many soldiers will consume 15 barrels in 2 days ? 

3. K a person can travel 120 miles in 12 days of 8 hours 
each, how far will he be able to travel in 15 days of 10 hours 
each ? 

4. K a pasture of 16 acres will feed 6 horses for 4 months, 
how many acres will feed 12 horses for 9 months ? 

5. K 60 bushels of oats will feed 24 horses 40 days, how long 
will 30 bushels feed 48 horses ? 

6. If 82 men build a wall 36 feet long, 8 feet high, and 4 
feet thick, in 4 days, in what time will 48 men build a wall 864 
feet long, 6 feet high, and 3 feet wide ? 

7. If the freight of 80 tierces of sugar, each weighing 3^ 
hundred weight, for 150 miles, cost $84, what must be paid for 
the freight of 30 hogsheads of sugar, each weighing 12 hundred 
weight, for 50 miles ? 

8. A family consisting of 6 persons, usually drink 15.6 gal- 
lons of beer in a week : how much will they drink in 12.5 
weeks, if the number be increased to 9 ? 

9. If 12 tailors in 7 days can finish 14 suits of clothes, how 
many tailors in 19 days can finish the clothes of a regiment of 
494 men ? 

10. If a garrison of 3600 men eat a certain quantity of bread 
in 35 days, at 24 ounces per day to each man, how many men, at 
the rate of 14 ounces per day, will eat twice as much in 45 days ? 

11. A company of 100 men drank £20 worth of wine at 2s. 
6(/. per bottle : how many men, at the same rate, will £7 worth 
supply, when wine is worth Is. 9d. per bottle ? 
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12. If the wages of 13 men for 7^ days, be $149,76, what 
will be the wages of 20 men for 15} days ? 

13. If a footman travel 264 miles in 6f days of 12 J hours 
each, in how many days of lOf hours each will he travel 129f 
mites ? 

14. If 120 men in 3 days, of 12 hours each, can dig a 
trench of 30 yards long, 2 feet broad, and 4 feet deep, how 
many men would be required to dig a trench 50 yards long, 
6 feet deep, and 1^ yards broad, in 9 days of 15 hours 
each? 

15. If 40 men can perform a piece of work in 12 days, how 
many men will perform another piece of work three times as 
large, in one-fifth part of the time ? 

16. A person having a journey of 500 miles to perform, 
walks 200 miles in 8 days, walking 12 hours a day: in how 
many days, walking 10 hours a day, will he complete the 
remainder of the journey? 

17. If 1000 men, besieged in a town, with provisions for 28 * 
days, at the rate of 18 ounces per day for each man, be rein- 
forced by 600 men, how many ounces a day must each man 
have that the provisions may last them 42 days ? 

18. If a bar of iron hfu long, ^\in, wide, and \\in, thick, 
weigh 45 ^6^. how much will a bar of the same metal weigh that 
is 1ft, long, 3iV?. wide, and 2iiw. thick ? 

19. If 5 compositors in 16 days, working 14 hours a day, 
can compose 20 sheets of 24 pages each, 50 lines in a page, and 
40 letters in a line, in how many days, working 7 hours a day, 
can 10 compositors compose 40 sheets of 16 pages in a sheets 
60 lines in a page, and 50 letters in a line ? 

20. Fifty thousand bricks are to be removed a given distance 
in 10 days. Twelve horses can remove 18000 in 6 days : how 
many horses can remove the remainder in 4 days ? 

21. If 3 men, working 10 hours a day, can plant a field 150 
rods by 240 rods, in 5 days, how many men, working 12 hours 
a day, can plant a field measuring 192 rods by 300 rods, in 4 
days ? 



Digitized by VjOOQIC 



PARTKBRSHlt** 209 

22. If 248 men, in 5^ days of 11 houte each, dig a ^^enck of 
7 degrees of hsutiness, 232^ yards long, Sf wide, Iwd 2^ deep, 
in how many days, of 9 hours long, will 24 men dig a trench of 
4 degrees of hardness, 337^ yards long, 5f wide, and 3^ deep ? 

PARTNERSHIP. 

211. Partnership is the joining together of two or more 
persons in trade, with an agreement to share the profits or 
losses. 

Partners are those who are united together in carrying oa 
business. 

Capital, is the amount of money employed 
Dividend is the gain or profit : 
Loss is the opposite of profit. 

212. The Capital or Stock is a cauBe of the entire profit : 
Each man's capital it the cause of his profit : 

The entire profit or loss is the effect of the cause or capital : 
Each man's profit or loss is the eff^ect of his capital : hence, 
Whole Stock : Each man's Stock 
: : Whole profit or loss : Each man's profit or loss. 
1. Mr. Jones and Mr. Wilson are partners in trade : Mr. 
Jones puts in, as capital, $1250, and Mr. Wilson, $750 : at the 
end of a year there is a profit of $720 : what is the share of 
each? 

STATEMENT. OPERATION. 

j£ 25 

2000 : 1250 : : 720 : Jones' share- ^^^^ I ^^^^ ig 

X I n^ ^ 

X = $450 Jm. 



4 15 

aOOO : 750 :: 720 : Wilson's share. ^^^^ | ^^^ ig 



X = 270. 



211. What is a partnership 1 What arc partners 1 What is capital or 
stock 1 Whaiis^vidend? What is loss? 

10 
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Hence, the following 

Rule. — As the whole ttock is to each man's share, so is the 
whole gain or loss to eojch man's share of the gain or loss. 

EXAMPLES. 

1. A, B, and C, entered into partnership with a capital of 
$7500, of which A put in $2500, B put in $3000, and C put 
in the remainder ; at the end of the year their gmn was $3000 : 
what was each one's share ? 

2. C and D have a joint stock of $4200, of which A owns 
$3600, and B, $600 : they gain in one year, $2000 : what is 
each one's share of the profits ? 

3. A, B, C, and D, have £40,000 in trade, each an equal 
share ; at the end of six months their profits amount to £16000 : 
what is each one's share, allowing A to receive £50, and D, £30, 
out of the profits, for extra services ? 

4. Five persons have to share between them an estate of 
$20000 ; A is to have one-fourth, B one-eighth, C one-sixth, 
D one-eighth, and E what is left : what will be the share of 
each ? ^ 

5. Three merchants loaded a vessel with flour ; A loaded 500 
barrels, B, 700 barrels, and C, 1000 barrels ; in a storm at sea, 
it became necessary to throw overboard 440 barrels. ; what was 
each one's share of tjie loss ? 

6. A man bequeathed his estate to his four sons, in the fol- 
lowing manner, viz. : to his firet, $5000, to his second, $4500, 
to his third, $4500, and to his fourth, $4000. But on settling 
the estate, it was found that after paying the debts and expenses, 
only $12000 remained to be divided : how much should each 
receive ? 

• 7. A widow and her two sons receive a legacy of $4500, of 
which the widow is to have ^, and the sons each -J^, But the 
oldest son dying, the whole is to be divided in the same propor- 
tion between the mother and youngest son : what • will each 



receive 



? 



8. Four persons engage jointly in a land speculation : D puts 
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in $5499 capital. They gain $15000, of which A takes $4320,50, 
B, $5245,75, and C, $3600,75 : how much capital did A, B, 
and C put in, and what is D's share of the gaiiT? 

9. A steam-mill, valued at $4300, was entirely destroyed by fire. 
A owned \ of it, B ^, and C the remainder ; supposing it to have 
been insured for $2500, what was each one's share of the loss ?. 

10. A copartnership is formed with a joint capital of $16970. 
A puts in $5 as often as B puts in $7, and as often as C puts 
in $8 ; their annual gain is equal to C's stock : what is each 
person's stock and gain ? 

11. A man failing in business is indebted to A, $475,50, to 
B, $362,12J, to C, $250,87^, and to D, $140. He is worth 
only $614,25 : to how much is each entitled ? 

12. Brown, Smith & Co., produce dealers, were obliged to 
make an assignment on account of a falling off in prices. Their 
effects were valued at $2544, with which they can pay but 
twenty cents on the dollar : how much did they owe ? 

13. Four persons agreed to do a job of work for $270 ; 
A offered to do f of it, B, f , C, ^, and D, ^ : what should 
each receive for his work ? 

14. Three persons buying a piece of land fgr $4569, pay in 
such proportions that the first and second own ^ of it, the 
second and third, f of it, and the first and third ^ of it : how 
much did each pay, and what part does each own ? 

COMPOUND PARTNERSHIP. 
When the Cause of Profit or Loss is Compound. 
213. When the partners employ their capital for different 
periods of time, the profit of each will depend on two circum- 
stances ; first, on the amount of capital he puis in ; and secondly, 
on the time it is continued in business. 



213. When the partners employ their capital for different periods of 
time, on what will the profit depend 1 Will the cause, then, be simple or 
compound 1 To what will it be equal"! Giye the rule for finding each 
•hare 1 
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Hence, the cause of the loss or gain will be o&mpound^ And 
the product of the elements, in each particular case, will be the 
cause of each man's gain or loss ; and their sum will be the 
cause of the entire gain or loss. 

1. A put in trade $500 for 4 months, and B, $600 for 5 
months. They gained $240 : what was the share of each ? 

OPXRATION. 

A, $500 X 4 = 2000 

B, 600 X 5 = 3000 '^^^^ r ^r.. ., 

—Knf^a . J 2000 : : 04^ . f $96 A's. 
^^^^ • tsOOO :: 2^ • j $144 B's. 
Hence, the following 

Rule. — Multiply each marCs stock by the time he continued it 
in trade : then say, as the sum of the products is to each product, 
so is the whole gain or loss to each man's share of the gain or 
loss, 

EXAMPLES. 

1. Three men hire a pasture for $70,20 : A put in 7 horses 
for 3 months ; B, 9 horses for 5 months ; and Q, 4 horses for 
6 months : what, part of the rent should each pay ? 

2. A commenced business, with a capital of $10000. Four 
months afterwards B entered into partnership with him, and 
put in 1500 barrels of flour. At the close of the year their 
profits were $5100, of which B was entitled to $2100 : what 
was the value of the flour per barrel ? 

3. On the 1st of January, 1856, A commenced business with 
a capital of $23000 ; two months afterwards he drew out 
$1800 ; on the 1st of April B, entered into partnership with 
him, and put in $13500 ; four months afterwards he drew out 
$10000 ; at the end of the year their profits were $8400 : how 
much ought each to receive ? 

4. Three persons received interest to the amount of $798. 
A put out $4000 for 12 months, B, $3000 for 15 months, and 
C, $5000 for 8 mcmths : to how much interest was each 
entitled ? 



Digitized by VjOOQIC 



JCXAMPLKS. 213 

5. C, D, and E, form a copartnei ship ; C's stock is in trade 
3 months, and he ekims ^ of the gmn ; D's stock is in 9 
months ; and E put in $756 for 4 months, and claims ^ of the 
profits : how mnch did C and D put in ? 

6. A ship's company took a prize worth $20760, which was 
divided among them according to their paj and the time they 
had been on board. There were 4 officers receiving $40 a 
month each, and 12 midshipmen receiving $30 a month each, 
all of whom had been on board 6 months ; there were also 110 
sailors receiving $22 a month each, and who had been on board 
^ months : what was the share of each ? 

7. Two persona form a partnership f<^ one year and eighi 
months. A, at first, put in $3000 for 9 months, and then $1000 
more. B, at first, put in $4000, and at the end of the first year 
$500 more, but at the end of 15 months he drew out $2000. 
At the end of 12 months, C was admitted as a partner with 
$5500. The gain was $7400 : how much should each receive ? 

8. Four persons togpther agreed to build a barn for $346,50. 
A worked 14 days, 12 hours each day; B, 18 days, 10 hours 
each day; C, 15 days, 11 hours each day ; and D, 20 days, 9 
hours each day : how much should each man receive ? 

9. In a certain school, premiums to the value of $27 are to 
be distributed in the following manner : The premiums are 
divided into three grades. The value of a premium of the 
first grade is twice the value of one of the second ; and the 
value of one of the second grade twice that of the third. There 
are 6 to receive premiums of the first grade, 12 of the second, 
and 6 of the third : what will be the value of a single premium 
of each grade ? 

10. Three men take an interest in a mining company. A 
put in $480 tor 6 months, B, a sum not named, for 12 months, 
and C, $320 for a time not named : when the accounts were 
settled, A received $600 for his stock and profits, B, $1200 for 
his, and C, $520 for his : what was B's stock, and C's time ? 
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PERCENTAGE. 

214. Percentage is an allowance made by the hundred, and 
is always a part of the number on which the allowance is made. 

The Base of percentage, is the number on which the per- 
centage is reckoned. 

215. Per cent means by the hundred : thus, 1 per cent 
means 1 for every hundred ; 2 per cent, 2 for every hundred ; 
h per cent, 3 for every hundred, &c. The numbers denoting 
the allowances, 1 per cent, 2 per cent, 3 per cent, &c., are called 
rates, and may be expressed decimally, as in the following 

TABLE. 

7 per cent is .07 

8 per cent is .08 
15 per cent is .15 



1 per cent is .01 

3 per cent is .03 

4 per cent is .04 

5 per cent is .05 

6 per cent is .06 



68 per cent is .68 
99 per cent is .99 

ALSO, 



100 per cent is 1 ; for, i^^J^^ual to 1. 

150 per cent is 1.50 ; iovJ^^M equal to 1.50. 

140 per cent is 1.40 ; foi^fJOs equal to 1.40. 

JOO per cent is 2 ; for, y§^is equal to 2, 

^'per cent is .005 ; for, yj^ -f- 2 is equal to .005, 
3^ per cent is .035 ; for, 3^ = .03 + .005 = .035 
5^ ner cent is .0575 : for. bl = .05 4- .0075 = .0 



<0^ 140 
^ /. . 200 

f Si per cent is .035 ; for, 3^ = .03 + .005 = .035. 

5f per cent is .0575 ; for, 5f = .05 + .0075 = .0575. 
&c. &c. &c. &c 

EXAMPLES. 

1. Write decimally, 9^ per cent, and 8f per cent 

2. Write decimally, 12-J^ per cent, and 9|- per cent. 

3. Write decimally, 208 per cent, 375 per cent, and 95 per cent ? 

4. Write decimally, 66f per cent. 

214. What is percentage 1 What is the base 1 

215. What does per cent mean 1 What do you understand by 3 per 
cent 1 What is the rate, or rate per cent ? 
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216.' To find the 'percentage of any number, 
1. What is the percentage of $450, the rate being 6 per 
cent? 



OPERATION. 

450 

^ 

$27.00 Ans. 



Analysis. — The rate being 6 per cent, is 
expressed decimally by .06. We are then to 
take .06 of the base, $450; this we do by 
multiplying $450 by .06, giving $27. 

Hence, to find the percentage of a number, 
Multiply the number by the rate expressed decimally y and the 
product will be the percentage. 

EXAMPLES. 

1. What is the percentage of $564, the rate being 5^ per 
cent ? 



Note. — ^When the rate cannot be re- 
duced to an exact decimal, it is most 
convenient to multiply by the fraction, 
and then by that part of the rate which 
is expressed in exact decimals. 



OPERATION. 

564 

188 =i-per cent. 
2840 = 5 per cent. 



$3028 = 5J per cent. 



Find the percentage of the following numbers : 



2. i per cent of $1256. 

3. \ per cent of $956,50. 

4. f per cent of 475 yards. 

5. |- per cent of ^2^.bcwt, 

6. I per cent of 125.25/A. 

7. If per cent of IbOhush. 

8. 4^ per cent of $2000. 

9. 9 per cent of 186 miles. 

10. lOf per cent of 460 sheep. 

11. 5^^^^ per cent of 540 tons. 



12. 8f per cent of $3465,75. 

13. 12^ per cent of 126 cows. 

14. 50 per cent of 320 bales. 

15. 37^ per cent of I27byds. 

16. 95 per cent of $4573. 

17. 105 per cent of 2500^f. 

18. 112^ per cent of $4573. 

19. 250 per cent of $5000. 

20. 305percentof$1267,87i. 

21. 500 per cent of $3000. 



22. What is the difference between 4f per cent of $1000 
and 7^ per cent of $1500 ? 

216. How do you find the percentage of any number 1 
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23. If I bay 895 gallons of menses, and Ios^^ 17 per cent 
bj leakage, how much ha^e I left ? 

24. A grocer purchased 250 boxes of oranges, and found that 
he had lost in bad ones 18 per cent : how many full boxes of 
good ones had he left ? 

25 A capitalist wishes to invest $25000 ; he invests 20 per 
cent in bank stock, 37^ per cent in railroad stock, and the 
remainder in bonds and mortgages : what per cent, and what 
amount did he invest in the latter ? 

26. A man bought a house and lot for $3250 ; in three years 
time it increased in value 87^ per cent : what was its value 
then ? 

27. A farmer having $1572,75, purchased cows with 25 per 
cent (^ it, sheep with 12^ per cent of it, and lent 50 per cent 
of it to a friend j how much had he left ? 

217. To find tki per cent which one number is (^another. 

1. What per cent of 64 is 16 ? 

Analysis. — In this example 16 is the per- opjcration. 

centage^ 64 is the base^ and we wish to find 16 1 

the rate. Since the percentage is equal to 54 4 * 

the base multiplied by the rate (Art. 216), 

the rate is equal to the percentage divided by the base; hence, 

16 1 

~ = J = .25 ; therefore, the rate is 25 per cent : hence, to find what 

per cent one number is of anoU^r, 

Divide the number dmoting the percentage by the base, and 
tfie two first decimal places tpill expresi the rate per eent. 

Notes.— 1 . The base is generally preceded by the word of, 

2. There are three parts in percentage : 1st. The base; 2d. The 
rate; and 3d, their product, which is the percentage. 

3. The percentage divided by the rate^ gives the base ; the per* 
centage divided by the base, gives the rate. 

217 How do you find the per cent which one number is of another I 



X 
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EXA.MPLES. 



1. What per cent of 10 ddlars is 2 dollars ? 

2. What per cent of 82 dollars is 4 dollars ? 

3. What per cent of 40 pounds is 3 pounds ? 

4. Seventeen bushels is what per cent of 125 bushels ? 

5. Thirty-six tons is what per cent of 144 tons ? 

6. What per cent is $84 of $96 ? 

7. What per cait is 275 of 440 ? 

8. What per cent is 3 miles of 400 miles ? 

9. Eleven is what per cent of 800 ? 

lO.^One hundred and four sheep is what per cent of a drove 
of 312 sheep ? 

11. A grocer has $325, and purchases sugars to the amount 
of $121,87^ : what per cent of his money does he expend ? 

12. Out of a bin containing 450 bushels of oats, 56^ bushels 
were sold : what per cent is this of the whole ? 

13. A merchant goes to New York with $2500 ; he first lays 
out 20 per cent for groceries, and then expends $1875 for dry 
goods : what per cent of his money has he left ? 

14. Two persons invested in stocks $4500 each; one lost 
$562,50, and the other lost $405 : what per cent more did one 
lose than the other ? 

15. A and B engage in dilferent kinds of business with 
$5400 capital each ; A gains $1350, and B loses $540 the irst 
year : what per cent is B's money of A's ? 

218. Tojind the hose when the percentage is added to or sub' 
traded from the base. 

1. Mr. Jones buys 8 hogsheads of sugar, sells them at an 
advance of 15 per cent, and receives $470 : what did he pay 
for the sugar ? 



218. How do you find the base when the percentage is subtracted from 
the base 1 
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Analysis. — ^The amount received, $470^ operation. 

arises from adding the percentage to the 1.15) 470 ($400 
base; that is, it arises from multiplying the 470 

base hy 1 + plus the rate per cent ; hence, 
to find the base, in such cases, 

Divide the given number by 1 plus the rate per cent^ expressed 
decimally. 

2. A cask of wine, out of which 37 per cent had leaked, 
was found to contain 33.39 gallons : how many gallons did the 
cask contain ? 

Analysis. — Thirty-seven per operation. 

cent denotes .37 of the capacity 1 —.37 per cent = .63 percent, 
of the cask ; and hence, the part 

of the cask that is filled is de- .63) 33.39 (53 gallons, 
noted by 1 - .37 = .63. But 31 5 
,63 of the cask contains 33.39 1 89 
gallons ; therefore, the entire 1 89 
cask will contain as many gal- 
lons as .63 is contained tiipes in 33.39, viz., 53 ; hence; to find the 
base, in such cases, 

Divide the given number by the difference between 1 and the 
rate per cent, expressed decimally, 

EXAMPLES. 

1. A farmer bought 40 sheep, and after keeping them for 
one year, sold them at an advance of 55 per cent, and received 
$248 : what did he pay for the sheep per head ? 

2. A merchant bought a lot of goods and marked them at an 
advance of 26 per cent : when sold, he found that they brought 
him $6835,50 : what did the goods cost him ? 

3. A son, who inherited a fortune, spent 37^ per cent of it, 
when he found that he had only $31250 remaining : what was 
the amount of his fortune ? 

4. A grocer purchased a lot of teas and sugar, on which he 
lost 16 per cent, by selling them for |4200 : what did he pay 
for the goods ? 
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INTEREST. 

219. Interest is an allowance made for the use of monej 
that is borrowecU 

Principal is the money on which interest is paid. 
Amount is the sum of the Principal and Interest. 
For example : K I borrow 1 dollar of Mr. Wilson for 1 year, 
and pay him 7 cents for the use of it ; then, 
1 dollar is the principal, 
7 cents is the interest, and 
1 +.07 = $1,07, the amount. 
Thd rate of interest is the nundfer of cents paid for the use 
of 1 dollar for 1 year. Thus, in the above example, the rate is 
7 per cent per annum. 

Note — The term per cent, means, by the hundred; and per annum 
means by the year. As interest is always reckoned by the year, the 
term per annum, is understood and omitted. 

CASE I. 

220. To find the interest of any principal for one or more 
years. 

1. What is the interest of $3920 for 2 years, at 7 per cent ? 

Analysis. — The rate of interest being operation. 

7 per cent, is expressed decimally by .07 : $3920 

hence, each dollar, in 1 year, will pro- .07 rate. 

duce .07 of itself, and $3920 will pro- $274,40 int. for 1' year. 

duce .07 of S3920, or $274,40. There- 2 No. of years, 

fore, $274,40 is the interest for 1 year, $548,80 interest, 
and this interest multiplied by 2, gives 
the interest for 2 years : hence, the following 



219. What is interest 1 What is principal 1 What is amount 1 What 
is rate of interest 1 What does per annum mean 1 

220. How do you find the interest of any princiiml for any number of 
years 1 Give the analysis. 
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BuLE. — Mtdtiply the principal by the rate, expressed dectmaify, 
and the product hy the numher of years, 

EXAMPLES. 

1. What is the interest of $675 for 1 year, at 6} per cent ? 

OPERATION. 

Analysis* — ^We first find the interest Qgi 

at J per cent, and then the interest at * ggy^ i ^^^ 

6 per cent ; the sum is the interest at 4959 J p^r cent. 

6i per cent. ^ S43,875 6^ per cent. 

2. What is the interest of $871,25, for 1 year, at 7 per cent ? 

3. What is the interest of $535,50. for 7 years, at 6 per 
cent? 

4. What is the interest of $1125,885, for 4 years, at 8 per 
cent ? 

5. What is the interest of $789,74, for 12 years, at 5 per cent ? 

6. What is the interest of 12500, for 7 years, at'7i per cent ? 

7. What is the interest of $3153,82, for 2 years, at 4J per 
cent? 

8. What is the amount of $199,48, for 16 years, at 7 per 
cent? 

9. What is the amount of $897,50, for 3 years, at 8 per cent ? 

10. What is the interest of $982,85, for 4 years, at 6a. per 
cent ? 

11. What i& the amount of $1500, for 5 years, at 5^ per cent ? 

12. What 18 the interest of $1914,10, for 6 years, at 3^ per 
x^nt? 

13. What is the interest of $350, for 21 years, at 10 per 
cent? 

14. What is the amount of 628,50, for 5 years, at 12} per 
cent? 

15. What is the amount of $75,50, for 10 years, at 6 per 
cent? 

16. What is the amount of $5040, for 2 years, at 7} per 
cent? 
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Note. — ^When there are years and months, and the monlhs are 
aliquot parts of a year, multiply the interest for 1 year by the years 
and Ify the months reduced to the ftacOonof a year. 

BZABCPLES. 

1. What is the interest of $119,48 for 2 years 6 months, at 7 
per cent ? 

2. What is the interest of $250,60 for 1 year 9 months, at 6 
per cent ? • 

3. What is the interest of $956 for 5 years 4 months^ at 9 
per cent ? 

4. What is the amount of $1575,20 for 3 years 8 months, at 
7 per cent ? 

5. What is the amount of $5000 for 2 years 8 months, at 5^ 
per cent ? 

6. What is the interest of $1508,20 for 4 years 2 months, at 
10 per cent ? 

7. What is the int^est of $75 for 6 years 10 months at 12^ 
per cent? 

8. What is the aooount of $125 for 5 years 6 months, at 4f 
per cent? 

CASE II. 

221. To find the interest on a given principal for any rate 
and time. 

1. What is the interest of $1752,96 at 6 per cent, for 2 years 
4 months and' 29 days ? 

Analysis. — ^The interest for 1 year is the product of the priueipal 
multiplied by the rate. If Ihe interest for 1 year be divided by 12> 
the quotient will be the interest for 1 month : if the interest for 1 
month he divided by 30, the quotient will be the interest for 1 day. 

The interest for 2 years is 2 times the interest for 1 year : the 
interest for 4 monthb, 4 times the interest for 1 month ; and the 
interest for 29 days, 29 times the interest for 1 day. 



2ft 1. How do you find the interest for any time and rate 1 How do you 
find the interest for yeaw, months, and days by the seeond method 1 
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$i752;96* OPSEJLTION. 

.06 



1 2)105.1776 int. for 1 yr, $105,1776 X2 =$210,3552 2yr. 
3 0)8,7648 int. for Imo. 8,7648 X 4 = 35,0592 4mo. 

,29216 int. for Ida. 0,29216 X 29 = 8,47264 29db. 

Total interest, $253,88704 
Hence, we have the following 
Rule. — ^I. Find the interest for 1 year : 
IT. Divide this interest hy 12, and the quotient will be the 
interest for 1 month : 

IIL Divide the interest for 1 month by 30, and the quotient 
will be the interest for 1 day, 

IV. Multiply the interest for 1 year by the number of years^ 
the interest for 1 month by the number of months, and the inte^ 
rest for 1 day by the number of days, and the sum of the products 
will be the required interest. 

Notes.— 1 . In computing interest, the month is reckoned at 30 days. 

2. This method of computing interest for days, is the one in general 
use. It supposes the year to be made up of 360 instead of 365 days, 
and hence the result is too large by 5 of the 365 equal parts into 
which the interest may be divided. But this difference belongs 
only to the interest for the fractional part of a month, and hence may be 
neglected without sensible error ; but if entire accuracy is required, 
the interest must be diminished by its j^ part = -^ part. 

2d method. 

222. There is another rule resulting from the last analysis which 
is regarded as the best general method of computing interest 

Rule. — ^I. Find the interest for 1 year and divide it by 12: 
the quotient will be the interest for 1 month. 

n. Multiply the interest for 1 month by the time expressed in 
months and decimal parts of a month, and (he product will be 
the required interest, 

NoTX. — Since a month is reckoned at 30 days, any number of days 
is reduced to decimals of a month by dividing the days by 3. 
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EXAMPLES. • 

1. "What is the interest of $655, for 3 years 7 months and 
13 days, at 7 per cent ? 

OPERATION. 

3yrs. = 3677105. 8655 

7mo5. .07 

ISda. = Ajmos . 1 2)45.85 int. for 1 year. 

Time = 43A^mos. 3.82083 + int. for 1 month. 

43.4^- time in months. 
127361 
1528332 
1146249 
1528332 
165,951383 Ans. 

2. What is the interest of $358,50, for 1 year 8 months and 
6 days, at 7 per .cent ? % % ' 

3. What is the interest of $1461,75, for 4 years 9 months 
and 15 days, at 6 per cent ? 

4. What is the interest of $1200, for 2 years 4 months and 
12 days, at 7 J per cent ? 

5. What is the interest of $4500, for 9 months and 20 days, 
at 5 per cent ? 

6. What is the interest of $156,25, for 10 months and 18 
days, at 8 per cent ? : 

7. What is the interest of $640, for 3 years 2 months and 
9 days, at 6J per cent ? 

8. What is the interest of $276,50, for 11 months and 21 
days, at 10 per cent ? 

9. What is the amount of $378,42, for 1 year 5 months and 
8 days, at 7 per cent ? 

10. What is the amount of $1250, for 7 months and 21 days, 
at lOJ^ per cent ? ^ 

11. What is the interest of $6500, for 2 months and 10 days, 
at 9^ per cent ? 

12. What is the interest of $70,50, for 10 years and 10 
months, at 6^ per cent ? 
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13. What is the amount of $46, fcr 12 years and 27 days, 
|yt 6f per «dnt ? 

14. What will $100 amount to in 15 years and 6 months, if 
put at interest at 4 per cent ? 

15. How much will $475^0 gain in 5 years 9 months and 
24 days, at 8 per cent ? 

16. What will be the interest of $4560,, for 14 months and 
19 days, at 7 per cent ? 

17. What will $128,87J amount to in 10 months and 27 
days, at 6 per cent ? 

18. What is the interest of $264,52, for 2 ye^urs 8 months 
and 14 days, at 6 per cent ? 

19. What is the amount of $76,50, for 1 year 9 months and 
12 days, at 6 per cent? 

20. What will be the interest for S years 3 months and 15 
days, of $241,60, at 7 per cent ? 

21. What is the interest of $5600, for 30 days, at 7 per cent? 

22. What will $8450 amount to in 60 days, at 10 per cent? 

23. What is the int^^st of $4000, for 1 month and 6 days, 
at 9 per cent ? 

24. What will be the amount of $87,60, from Sept. 9th, 
1852, to Oct. 10th, 1853, at 6J per cent ? 

25. What will be due on a note of $126,75, given July 8th, 
1854, and payable April 25th, 1858, at 7 per cent ? 

26. What is the interest of $350, from Jan. Ist, 1856, to 15th 
of Sept. next following, at 5} per cent ? 

27. Gave a note of $660,40; March 14th, 1855, on interest, 
after 90 days : what interest was due Dec 1st, 1856, at 10 per 
cent? 

28. Find the interest of $1256, for 11 months and 9 days, 
at 6 per cent 

29. What is the amount of $745,40 at 5 per cent inter^ 
being redu»ned from the 5th day of the 10th month of 1850, 
to the 10th day of the 5th month of 1854 ? 

30. Sept 10th, James Trusty borrowed of Peter Credit 
$250, and March 4th, 1853, he borrowed $500 more, agreeing 
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to pay 7 per cent interest on the whole : what was the amount 
of his indebtedness Jan. 1st, 1854 ? 

31. Ordered dry goods of A. T. Stewart & Co., at different 
times, to the following amounts, viz., Jan. 1st, 1854, $254 j 
March 15th, 1854, $154,60 ; April 20th, 1854, $424,25 ; and 
June 3d, 1854, $75,50. I bought on time at 6 per cent in- 
terest : what was the whole amount of my indebtedness on the 
first day of Sept following ? 

32. If It)orrow $475,75 of a friend at 7 per cent, what will 
I owe him at the end of 8 months and a half .^ 

33. In settling with a merchant, I gave my note for $127,28, 
due in 1 year 9 months, at 6 per cent : what must be paid when 
the note falls due ? 

34. A person buying a piece of property for $4500, agreed 
to pay for it in three equal annual instalment, with interest at 
6i per cent : what was the entire amount of money he paid ? 

35. A mechanic hired a journeyman for 9 months at $40 a 
month, to be paid monthly ; • but deferred paying him until 1 
year 4 months %nd 15 days after his time was out ; what should 
he then pay him, allowing him 7 per cent interest ? 

36. A person owning a part of a woollen factory, sold his 
share for $9000. The terms were, one-third cash, on delivery 
of the property, one-half of the remainder in 6 months, and the 
rest in 12 months, with 7^ per cent interest : what was the 
whole amount paid ? 

NOTES. 



$382,50 Chicago, January, 1st, 1856. 

1. For value received I promise to pay on the 10th day of 
June next, to C. Hanford or order, the sum of three hundred 
and eighty-two dollars and fifty cents, with interest from date, 
at 7 per cent. 

$612 Baltimore, January 1st, 1856. 

2. For value received I promise to pay on the 4th of July, 
1858, to Wm. Johnson or order, six hundred and twelve dollars 
with interest at 6 per cent from the 1st of March, 1856. 

John LiheraL 
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$3120 Charleston, July 3d, 1855. 

3. Six months after date, I promise to pay to C, Jones or 
order, three thousand one hundred and twenty dollars with 
interest from the 1st of January last, at 7 per cent. 

Joseph Springs. 



$786,50 New York, July 7th, 1851. 

4. Twelve months after date, I promise to pay to Smith & 
Baker or order, seven hundred and eighty-six ^|^ dollars for 
value received with interest from December 3d, 1851, at 8 per 
cent. Silas Day, 



$4560,72 - Cincinnati, March 10th, 1856. 

5. Nine months after date, for value received, I promise to 
pay to Redfield, Wright & Co. or order, four thousand five 
hundred and sixty ^2^ dollars with interest after 6 months, at 
7 per cent. Frederick Stillman. 



$1854,83 Boston, July 17th, 1856. 

6. Eleven months after date, for .value received, we promise 
to pay to the order of Fondy, Bumap & Co., one thousand eight 
hundred and fifty-four -^^ dollars with interest from May 13th, 
1856, at 6 per cent. Palmer <S; Blake, 

POUNDS, SHILLINGS AND PENCE. 

223. To find the interest, when the principal is pounds, shil- 
lings and pence. 

I. Reduce the shillings and pence to the decimal of a pound 
(Art. 164). 

II. Then find the interest as though the sum were dollars and 
cents ; after which reduce the decimal part of the answer to shiU 
lings and pence (Art. 165). 



223. How do you find the interest when the principal is pounds, shO- 
lings and pence 1 
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EXAMPLES. 

1. What is the interest, at 6 per cent, of £27 15*. 9d. for 2 
years? 

£27 158. 9cL = £27.7875. 
£27.7875 x .06 x 2 = £3.3345 interest 
£3.3345 = £3 6*. S^d. Am. 

2. What is the interest on £203 I85. 6g?., at 6 per cent, for 
3 years 8 months 16 days ? 

3. What is the interest of £215 13«. 8(f., at 6 per cent, for 3 
years 6 months and 9 days ? 

4. What is the interest of £1543 10*. 6rf., for 2 years and a 
half, at 4 per cent ? 

5. What is the amount of £1047 3*., for lyr. Atno. iSrfo., at 
6 per cent. ? 

6. What is the interest on £511 Is. 4c?., at 6 per cent per 
annum, fbr 6yr. 6mo. ? 

7. What is the interest on £161 15*. 3(f., at 6 per cent, for 
Smo. 13da. ? 

PROBLEMS IN INTEREST. 

224. In every question of interest there are four parts : 1st 
Principal ; 2d. Rate ; 3d. Time ; and 4th. The amount of In- 
terest If any three of these parts are known, the 4th can he 
found. 

1. At what rate per cent must $325 be put at interest for 
1 year and 6 months, to produce an interest of $34,125 ? 

Analysis. — The principal, multiplied by operation. 

the rate expressed decimally, multiplied by Principal, 
the time in years, is equal to the interest Rate, 12 

(Art. 221) ; and when the time is expressed Time, Interest, 

in months and decimals of a month, the same in months, 
product is equal to 1 2 times the interest (Art.221). Hence, 

224. How many parts are there in every question of interest 1 How 
many of these must be known before the remainder can be found 1 How do 
you find the interest when you know the Principal, Rate, and Time 1 How 
do you find the Principal when you know the interest, rate, and time 1 How 
do 70U apply the formula to any case 1 
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I. When the time is in months, the product of the principal 
rate ar^ time vill be equal to 12 times the interest* 

n. When two of these parts and the interest are given, 1 2 times 
the interest divided hy the product ef (he given parts wiU he equal 
to the other part. 

Note — Let this forniula be written on the black boardj or slate, 
and all the examples worked by it. 

To apply the rule to the above example^ operation. 



place $325 for the principal, x for the rate, $325 

18 (months) for the time, and $34,125 for x 

the interest. Cancelling and dividing, wo l^ 



2 

134,125 



find X = .07 : or, the rate is 7 per cent. g^ ^25 x 2 

*^ 325x3 ~' 
Arts. 7 percent. 

EXAMPLES. 

, 1. What principal, at 6 per cent, will in 9 months give an 
interest of $178,9552 ? 

2. The interest for 2 years and 6 months, at 7 per cent, is 
$76,965 : what is the principal ? ^ 

3. What «um must be invested, at 6 per cent, for 10 months 
and 15 days, to produce an interest of $827,3249 ? 

4. If my salary is $1500 a year, what sum invested at 5 per 
cent, will pay it ? 

5. What sun pu£ at interest for 4 years and 3 months, at 
7 per cent, will gain $283,3914 ? 

6. The interest of $2100 for 3 years 1 month and 18 days is 
$460,60 : what is the rate per cent? 

7. A man invests $5426 in Bailroad stock, aod receives a 
semi-annual dividend of $244,17 : what is the rate per cent ? 

8. A person owning property valued at $2470,80, rents it for 
1 year and 10 months for $452,98 : what per cent does it pay ? 

9. At what rate per cent must $3456 be loaned for 2 years 
7 months and 24 days, to gain $503,712 ? 

10. If I build a hotel at a cost of $56000, and rent it for 
$7000 a year, what per cent do I receive for the investment ? 



Digitized byVjOOglC 



INTBBB8T. B29 

11. The interest on $1119,48, at 7 per cent, is $195,909: 
what is the time ? 

12. A man received $47,25 for the use of $1750 ; the rate 
of interest being 9 per cent : what was the time ? 

13. How long will it take *7500 to amount to |7860, at 
3^^er cent per annum ? 

14. How long will it take f 500 to double itself, at 6 per cent, 
simple interest ? 

15. Wishing to commence business, a friend loaned me 13720, 
at 6^ per cent, which I kept until it amounted to $5009,60 : 
how long did I retain it ? 

16. I borrowed $700 of my neighbor for I year and 8 months, 
at 6 per cent ; at the end of the time he borrowed of me $750 : 
how long must he keep it to cancel the amount I owed 
him ? 

PARTIAL PAYMENTS*. 

225. We shall now give the rule established in New York 
(See Johnson's Chancery Reports, Vol. I., page 17,) for conar 
puting the interest on a bond or note, when partial payments 
have been made. The same rule is also adopted in Massachu* 
setts, ajid in most of the other states. 

Rule. — I. CompuCe the interest on the principal to ike time 
of the first payment, and if the payment exceed this interest, cM 
the interest to the principal, and from the sum sitbtract the pay- 
ment : the remainder forms a new prineipcd. 

11. But if the payment is less than the interest^ take no noti^ 
of it until other payments are made, which in all, shall exceed 
the interest computed to the time of the last payment : (hen add 
the interest, so computed^ to the principal, and from the sum 
subtract the sum of the papm^nts : the remainder will form a 
new principal on which interest is to be computed a^ before* 

226. What is the rule for partial payments 1 
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EXAMPLES. 



$349,998 Richmond, Va., May Ist, 1846 

1. For value received I promise to pay James Wilson ot 
order, three hundred and forty-nine dollars ninety-nine cents 
and eight mills with interest, at 6 per cent. 

James PaywelL 

On this note were endorsed the following payments : 

Dec. 25th, 1846, received $49,998 
July 10th, 1847, « 4,998 
Sept. 1st., 1848, ** 15,008 
June 14th, 1849, « 99,999 
What was due April 15th, 1850 ? 
Principal on int. from May 1st, 1846, - - - - $349,998 
Interest to Dec 25th, 1846, time of first pay- 
ment, 7 months .24 days, 13,6 49 -h 

Amount, ..... $363,647 + 

Payment Dec. 26th, exceeding interest then due $ 49,998 

Remainder for a new principal - - - - . ^318,649 
Interest of $313,649 from Dec. 25th, 1826, to 

June 14th, 1829, 2 years 5 months 19 days $46,472 -|- 

Amount, - . . $360,121 

Payment, July 10th, 1827, less| 

than interest then due, - y ♦ ^»^^^- 
Payment, Sept. Ist, 1828, - - - 15,008 

^*^^V"°1: ". \ mm 

less than mterest then due ) 
Payment, June 14th, 1829, - - 99,999 



Their sum exceeds the interest then due - - $120,005 ' 
Remainder for a new principal, June 14th, 

1829, 240,116 

Interest of $240,116 from June 14th, 1829, 

to April 15th, 1830, 10 months 1 day, $ 12,045 

Total due, April 15th, 1830, - - - $252,161 + 
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$6478,84 New Haven, Feb. 6th, 1850. 

2. For value received I promise to pay "JVilliam Jenks or 
order, six thousand four hundred and seventy-eight dollars and 
eighty-four cents with interest from date, at 6 per cent. 

John Stewart, 

On this note were endorsed the following payments : 

May 16th, 1853, received $545,76 
May 16th, 1855, .« 1276 
Feb. 1st, 1856, ** 2074,72. 
What remained due August 11th, 1857 ? 

3. A's note of $7851,04 was dated Sept. 5th, 1851, on which 
were endorsed the following payments, viz. : — ^Nov. 13th, 1853, 
$416,98; May 10th, 1854, $152: what was due March 1st, 
1855, the interest being 6 per cent ? 



, $8974,56 New York, Jan. 3d, 1854. 

4. For value received I promise to pay to James Knowles 
or order, eight thousand nine hundred and seventy-four dollars 
and fifty-six .cents, with interest from date at the rate of 7 per 
cent Stephen Jones* 

On this note are endorsed the following payments : 

Feb. 16th, 1855, received $1875,40 
Sept 15th, 185€, « 3841,26 
Nov. 11th, 1857, " 1809,10 
June 9th, 1858, « 2421,04. 
What will be due July 1st, 1858 ? 



$345,50 Bujffalo, Nov. Ist, 1852. 

5. For value received I promise to pay C. B. Morse or order, 
three hundred and forty-five dollars and fifty cents with interest . 
from date, at 7 per cent. John Dor. 

On this note su*e the following endorsements : 
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June 20th, 1863, received 


$75 


• Jan. 12tli, 


1854, 


a 


10 


March 3d, 


1855, 


a 


15,50 


Dec. 13th, 


1856, 


u 


52,75 


Oct 14th, 


1857, 


u 


106,75 



What will there be due Feb. 4th, 1858 ? 



$450 Mobile, Oct 19th, 1850. 

6. For value received we jointly and severally promise to 
pay Jones, Mead & Co. pr order, four hundred and fifty dollars 
on demand with interest, at 8 per cent Manning d6 Broi» 
The following endorsements were made on this note : 
Sept, 25, 1851, received $85,60 ; July 10, 1852, received 
$20 ; June 6, 1853, received $150,45 ; Dec. 28, 1854, received 
$25,12""^ ; May 5, 1855, received $169 : what was due Oct 
18, 1857 ? 

LEGAL INTEREST. 

226« Legal Interest is the interest which the law permits a 
person to receive for money which he loans, and the laws do 
not favor the taking of a higher rate. In most of the states 
the rate is fixed at 6 per cent ; in New York, South Carolina 
and Georgia, it Is 7 ; and in some of the states the rate is fixed 
as high as 10 per cent 

COMPOUND INTEREST. 

227. Compoiind Interest is when the interest oa a principal, 
computed to a given time, is added to the principal and the 
interest then computed on this amount, as on a new principal. 

Note.— The laws do not favor the payment of compound interest 
In most of the states, an agreement to pay oompound interest, could 
Bot be entbroed. 

226. What is legal interest t 

227. What is compound interest ! How do you compirte It * 
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RiTLB*— Cbmptito the interest to the time at which it beeames 
due ; then add it to the principal and compute the interest on the 
amount as on a new principal : add the interest again to the 
principal and compute the interest as before ; do the same for all 
the times at which payments of interest become due ; from the 
last result subtract the principal^ and ^e remainder will be the 
compound interest. 

EXAMPLES. 

1. What will be the compound interest of $3750 for 4 years, 
at 7 per cent ? 

$3750,000 principal for 1st year. 
$3750 X .07 = 262,500 interest for let year. 
4012,500 principal for 2d " 
$4012,50 X .07 = 280 ,875 interest for 2d « 
4293,375 principal for 3d « 
$4293,375 x .07 = 30 0,536 + interest for 3d « 
4593,911 4- principal for 4th '< 
$4593,911 X .07 = 321,573 + interest for 4th « 
4915,484 + amount at 4 years. 
1st principal 3750, 000 
Amount of interest $1165,484 + 

2. What will be the compound interest of $175 for 2 years, 
at 7 per cent ? 

3. What will be the amount of $240 at compound interest, 
for 4 years, at 5 per cent ? 

4. What will be the compound interest of «|300, for three 
years, at 6 per cent ? 

5. What will be the compound interest of $590,74^ ai 6 per 
cent, for 2 ye^cs ? 

6. What will be the compound interest of $600, for 2 year, 
at 8 per cent? 

7. What will be the compound interest of $3758,56, for 8 
years, at 7 per cent ? 

8. What will be the compouad interest of $95687,50, for 7 
years, at 6 per cent ? 



n 
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COMPOUND INTEREST. 



Note. — ^The operation is rendwed much shorter and easier, by 
taking the amount of 1 dollar for any time and rate given in the 
following table, and multiplying it by the given principal : the pro- 
duct will be the required amount, from which subtract the given 
principal, and the result will be the compound interest. 

TABLE — Showing the amount of $1 or £1, compound interest, from 1 
year to 20 years, and at the rate of 3, 4, 5, 6, and 7 per cent. 



Years 


3 per cent. 


4 per cent. 


5 per cent. 


6 per cent. 


7 per cent. 


Year.. 


1 


1.03000 


1.04000 


1.06000 


1.06000 


1.07000 


1 


2 


1.06090 


1.18160 


1.10260 


1.12360 


1.14490 


2 


3 


1.09272 


1.12486 


1.15762 


1.19101 


1.22504 


3 


4 


1.12550 


1.16985 


1.21550 


1.26247 


1.31079 


4 


5 


1.15927 


1.21665 


1.27628 


1.33822 


1.40255 


5 


6 


1.19406 


1.26531 


1.34009 


1.41851 


1.60073 


6 


7 


1.22987 


1.31593 


1.40710 


1.50363 


1.60578 


• 7 


8 


1.26677 


1.36856 


1.47745 


1.59384 


1.71818 


8 


9 


1.30477 


1.42331 


1.55132 


1.68947 


1.83845 


9 


10 


1.34391 


1.48028 


1.62889 


1.79084 


1.96715 


10 


11 


1.38423 


1.53945 


1.71033 


1.89829 


2.10485 


11 


12 


1.42576 


1.60103 


1.79585 


2.01219 


2.25219 


12 


13 


146853 


166507 


1.88564 


2 13292 


2.40984 


13 


14 


1.51258 


1.73167 


1.97993 


2.26090 


2.57853 


14 


15 


1.55796 


1.80094 


2.07892 


2.39655 


2.75903 


16 


16 


1.60470 


1.87298 


2.18287 


2.54035 


2.95216 


16 


17 


1.65284 


1.94790 


2 29201 


2.69277 


3.16881 


17 


18 


1.70243 


2.02581 


2.40661 


285433 


3.37993 


18 


19 


1.75350 


2.10684 


2.52695 


3.02559 


3.61652 


19 


20 


1.80611 


2.19112 


2.65329 


320713 


386968 


20 



NoTX. — When there are months and days in the time, find the 
amount for the years^ and on this amount cast the interest for the 
months and days : this, added to the last amoimt, will be the re- 
quired amount for the whole time. 

9. What will be the compound interest of ♦75489,75, for 4 
jears) at 4^ per cent ? 

10. What will $650 amount to in 12 years, at 8 per cent, 
compound interest ? 

11. The slave population in the United States and territories 
in 1850, was 8204818; if the increase 'is 5 per cent a year, 
what will be the entire slave population in 1870 ? 

. 12. What would be the compound interest of $540,50, at & 
per cent, for 8 years 6 months and 15 days? (See Note). 



Digitized byVjOOglC 



DI600UNT. 285 

18. What will $75 amount to in 10 years 4 months and 21 
days, at 7 per cent, compound interest ? 

14. What will be the compound interest of $200, for 1 year 
7 months and 9 days, at 5 per cent ? 

15. A gives B a note of $375,40, April 20, 1854, payable 
Oct. 20, 1856 : the interest is to be added at the end of every 6 
months, and compounded at 7 per cent: what will be the 
amount of the payment when due ? 



DISCOUNT. 

228. Discount is an allowance made for the payment of 
money before it is due. 

The Face of a note is the amount named in the note. 

229. The present value of a note^is such a sum as being 
put at interest until the note becomes due, would increase to an 
amount equal to the face of the note. 

230. The DISCOUNT on a note is the difference between the 
face of the note and its present value. 

1. I give Mr. Wilson my note for $106, payable in 1 year : 
what is the present value of the note, if the interest is 6 per cent ? 
what is the discount ? 

PBOFOBTION. 

1 + its interest : $1 : : given sum : its present value. 

OPERATION. 

Analysis.— Since 1 dollar in 1 year, $106-M,06 = $100 
at 6 per cent, will amount to $1,06, the 

present value will be as many dollars as proof. 

$1,06 is contained times in the face of Int. $100 lyr. = $ 6 

the note; viz., $400; and the discount Principal = 100 

will be $106 - 100 = $6 : hence, Amount $106 

Discount 6 

228. What is discoant 1 What is the face of a note 1 

229. What it present value 1 

230. What is the discount f 
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BiTLE. — Divide the face of the note by 1 dolla/r plus the in- 
terest of 1 dollar for the given time, and the qtiotient will be the 
2>reiient value. 

Note. — When payments are to be made at different times, find tke 
present value of the sums separately, and their sum will be the present 
value of the note. 

EXAMPLES. 

1. What is the present value of a note of $615, due 1 year 
4 months hence, at 7 per cent ? 

2. What is the present value of $202,58, due in 1 year 7 
months and 18 days, at 6 per cent ? 

3. How much should I deduct for the present payment of h 
note of $721, due in 7 months and 6 days, at 5 per cent ? 

4. If a note for $5160 is payable Feb. 4th, 1857, what is its 
value Sept 10th, 1856, interest being reckoned at 8 per cent ? 

5. What sum of money will amount to $2500, in 2 years. 7 
months and 12 days, at 12 per cent ? 

6. What is the present value and discount of $3000, paya- 
ble in 1 year 2 months and 20 days, at 7 -per cent ? 

7. Bought property to the amount of $5000, and agreed to 
pay for it in four equal installments ; the first in 3 months ; the 
second, in 6 months ; the third, in 9 months ; and the fourth, in 
1 year : how much ready money will discharge the debt ? 

8. If I loan a sum of money on interest at 6} per cent, for 
7 months and 15 days, and at the end of the time receive 
$4987,50 for principal and interest, how much did I loan ? 

9. A held a note of $1400 against B, payable Aug. Ist, 
1856 ; B paid it May 15th, 1856 : what stun did he pay, the 
interest being 7 per cent ? 

10. A flour merchant bought for cash 300 barrels of flour, 
for 110,50 per barrel ; he sold it the same day for $12 a barrel, 
and took a note for 3 months on interest at 7 per cent : what 
was the cash value of the sale, and what his gain ? 

11. A man purchased a house and lot for $10000, on the 
following terms : $5000 in cash, $2500 in 3 months, and the 
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balance in 6 months^hrtereet being allowed at 6 per cent : what 
was the cash value of the property ? 

12. A provision dealer bought for cash 78 firkins of butter, 
of 86 pounds each, at 25 cents per pound. He sold it imme- 
diately at 25^ cents per ponnd, and took a note for 4 months, 
with interest at 8 per cent : did he gain or lose, and how much ? 

13. Which is the more advantageous, to buy sugar at 7^ 
cents a pound, on 4 months, or at 8 cents a pound on 6 months, 
at 6 per cent interest ? 

14. Bought land at $10 an acre : what must I ask for it if I abate 
10 per cent, and still make 20 per cent on the purchase money ? 
15. A merchant owes SlOOO, payable Aug. 15th, 1855; 
$500, payable Oct 10th, 1855 j and $900, payable Nov. 1st, 
1855 : what is the value of the three notes, July 1st, 1855, at 
6 per cent, and what is the difierence between that value and 
their values at the times when they fall due? 

BANltING: 

231. Banks are corporations created by law for the purpose 
of receiving deposits, loaning money, and furnishing a paper 
circulation represented by specie. 

The notes made by a, bank circulate as money, because they 
are payable in specie on presentation at the bank. They are 
called ba?ik notes, or bank bills. 

The note of an individual, or as it is generally called, a 
promissory note, or note of hand, is a positive engagement, in 
writing, to pay a given dum, either t>n demand or at a specified 
time* 



No. 1. 



FOBMS OF NOTES. 

Negotiable Note. 



$25,50. Providence, May 1, 1856. 

For value received I promise to pay on demand, to 
Abel Bond, or order, twenty-five dollars and fifty cents. 

Reuben Holmes. 
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Note Payable to Bearer. 

No. 2. 



$8 75,39. St. Louis, May 1, 1855. 

For value received I promise to pay, six months after 
date, to John Johns, or bearer, eight hundred and seventy-five 
dollars and thirty-nine cents. Piebce Penny. 



Note by two Persona. 

No. 3. 



$659,27. Buffalo, June 2, 1856. 

For value received we, jointly and severally, promise 
to pay to Richard Ricks, or order, on demand, six hundred and 
fifty-nine dollars and twenty-seven cents. Enos Allan. 

• John Allan. 



Note Payable at a Bank. 

No. 4. 



$20,25. Chicago, May 7, 1856. 

Sixty days after date I promise to pay John Anderson, 
or order, at the Bank of Commerce in the city of New York, 
twenty dollars and twenty-five cents, for value received. 

Jesse Stokes. 

remarks relating to notes. 

1 . The person who signs a note, is called the drawer or maker of 
the note ] thus, Reuben Holmes is the drawer of note No. 1 . 

2. The person who has the rightfnl possession of a note, is called 
the holder of the note. 

3. A note is said to be negotiable when it is made payable to A B, 
or order, who is called the payee (see No. 1). Now, if Abel Bond, 
to whom this note is made payable, writes his name on the back of 
it, he is said to endorse the note, and he is called the endorser ; and 
when the note becomes due, the holder must first demand payment 
of the maker, Reuben Holmes, and if he declines paying it, the 
holder may then require payment of Abel Bond, the endorser. 

231. What are Banks T Why do the notes of banks circolate as 
money 1 What are they c-alled ^ What is a promifisory note 1 
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4. If the note is made payable to A B, or bearer, then the drawer 
alone is responsible, and he must pay to any person who holds the 
note. 

5. The time at which a note is to be paid should always be 
named, but if no time is specified, the drawer must pay when re- 
quired to do so, and the note will draw interest after the payment is 
demanded. 

6. When a note, payable at a future day, becomes due, it will 
draw interest, though no mention is made of interest. 

7. In each of the States there is a rate of interest established by 
law, which is called the legal interest, and when no rate is specified, 
the note will always draw legal interest. If a rate higher than 
legal interest is named in the note, or agreed upon, the drawer, in 
most of the States, is not bound to pay the note. 

8. If two persons jointly and severally give their note (see No. 3). 
it may be collected of either of them. 

9. The words "For value received," should be expressed in every 
note. 

10. When a note is given, payable on a fixed day, and in a specific 
article, as in wheat or rye, payment must be ofiered at the spe- 
dfied time, and if it is not, the holder can demand the value in 
money. 

11. Days of grace are days allowed for the payment of a note 
after the expiration of the time named on its face. By mercantile 
usage, a note does not legally fall due until 3 days after the expira- 
tion of the time named on its face, unless the note specifies ^^withotU 
graceP For example. No. 2 would be due on the 4th of November, 
and the three additional days are called days of grace. 

When the last day of grace happens to be a Sunday, or a holiday, 
such as New Year's day or the 4th of July, the note must be paid the 
day before ; that is, on the second day of grace. 

1 2. There are two kinds of notes discounted at banks : 1st. Notes 
given by one individual to another for property actually sold — these 
are called business notes, or business paper. 2d. Notes made for the 
purpose of borrowing money, which are called accommodation notes, 
or accommodation paper. The first class of paper is much preferred 

• by the bao)^, as more likely to be paid when it falls due, or in mer- 
can* ]^ se, " when it comes to maturity." 
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BANK DISCOUNT. 

232. Bank Discount is the charge made by a bank for the 
payment of money on a note before it beodmes due. 

By the custom of banks, this discount is the interest on the 
amount named in a note, calculated from the time tfe note is 
discounted to the time when it falls due ; in which time the 
three days of grace are always included (see remark 11). The 
interest on notes discounted at bank is always paid in advance. 

Rule. — Add 3 days to the time which the note has to run, 
and then calculate the interest for that time, at the given rate, 

EXAMPLES. 

1. What is the bank discount on a note of $300, for 4 months, 
at 6 per cent per annum ? 

2. What is the bank discount on a note of J200, payable in 
5 months, at 9 per cent ? 

3. What is the bank discount and proceeds of a note of $500, 
at 6^ per cent., payable in 8^ months ? 

4. What is the cash value of a note, payable at bank, of 
$1255,38, payable in 4 months, at 7 per cent. ? 

5. What would be the bank discotmt on a note of ^500, due 
Aug. 13th, 1855, and discounted July 1st, 1855, reckoning 
interest at 7 per cent. ? 

6. I bought 4368 bushels of wheat at $1,25 a bixshel, and 
sold it the same day for $1,30 a bushel on a note of 4 months. 
If I get this note discounted, at bank, at 7 per cent, what do I 
gain or lose ? 

7. What is the difference between the true and bank discount, 
on $7000, payable in 7 months, at 6 per cent ? 

8. What is the difference between the true and bank discount, 
of $10000, payable in 4^ months, at 8 per cent ? 

9. January 1st, 1855, a note was given for $1000, at 5^ per 
cent, to be paid May 1st, next following : what was its cash 
value at bank ? . 

232. What is bank discount 1 How is interest calculated by the custom 
of banks 1 When is the interest paid! How do you find the interest 1 
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KOTES OP REQUIRED VALUES. 

233. — 1. For whelt ftum must a note be drawn at 4 months 
tod 12 days, so that, when discounted at bank, at 6 per cent, 
the amount received shall be $400 ? 

Analysis. — If we find th6 intereist on 1 dollar for the given time, 
and then . subtract that interest from 1 dollar, the remainder will be * 
the present value of 1 dollar, due at the expiration of that time. 
Then, the nurnber of times which the present value of the note con- 
tains the present value of 1 dollar, will be the number of dollars for 
which the note must t>e di*awn ; hence, 

Divide ih^ present valueof the note hy the present value of 
\ dollar^ reckoned for' the same time and at the same rate of 
interest^ and the quotient will he the face of the note, 

•OPERATION. 

" ^terest of $1 for the time 4mo. 12da. + 3<fe. of grace = Amo. \5da, 
*« #0,02f 5, which tak^ from $1, gives present Value (rf $1 =$0.9775 \ 
ton, $400 rr*. 09775 =s $409,207 + = face of note. 

PROOF. 

Interest on $409,207 for 4 moiiths and 15 days, at 6 per cent, is 
•9,207 +, which Being taken from the face of the note, leaves $400, 
its presMit bank value. 

2. For what suia must a note be drawn at 7 per cent, pajan 
ble in 6 nionth^, so thi^ when discounted at a bank it shall pro-^ 
duce $285,95 ? 

3. How large a note must I make at a bank, at 6 per cent, 
payable in 6 months and 9 days, to produce $674,89 ? 

4. A holds a note fcgainst B for $1500, to run 6 months from 
Aug. 1st, without interest Oct. 1st, he wishes to pay a debt at 
the bank of $1000, and turns in the note at a discount of 5 per 
cent in payment : how much must he receive back from the 
bank? 

, 233. How do you find the face of a note of a required present value 1 
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5. Marsh, Dean & Co., purchase of John Jones 380 barrels 
of flour, at $9,1 2 J^ a barrel, for which they give him a bank 
note for 90 days, at 6 per cent, for such a sum that if discounted 
he shall receive the above price for his flour : what was the 
face of the note ? 

COMMISSION. 

234. Commission is an allowance made to an agent for 
buying or selling, and is generally reckoned at a certain rate 
per cent. 

The commission for the purchase or sale of goods, in the city 
of New York, varies from 2 J to 12^ per cent, and, under some 
circumstances, even higher rates are paid. For the sale of real 
estate, the rates are lower, varying from one-quarter to 2 per 
cent. 

EXAMPLES. 

1. A commission merchant sold a lot of goods for which he 
received <?7540 ; he charged 2^ per cent commission : what 
was the amount of his commission, and how much must he pay 
over? 

OPERATION. 

Analysis. — We find the commission $7540 
as in simple percentage, by multiply- .02| 

ing by the decimal which expresses the $188,50 commission. 
rate. The principal, diminished by the $7540 
commission, gives the amount to be paid 188,50 

over. $7351,50 amt. pd. over. 

Rule. — Multiply the amount invested by the rate expressed 
decimally J and the product will be the commission, 

2. A commission merchant receives $1399,77, to be invested 
in groceries ; he is to receive 3 per cent commission on the 
amount of the purchase : what amount is laid out in groceries ? 

234. What is commission 1 What are the general rates of commissiuo 
in the city of New York 1 How do you find the amount of commission 
on a given sum 1 How do you find the amount to be invested exclusive 
of the comraiBsion 1 
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Analysis.— Sutce the broker receires operation. 

3 per cent, it will require $1.03 to pur- 1.03) 1399,77 ($1359 
ehase 1 dollar's -worth of stock; hence, 

there will be as many dollars worth purchased as $1.03 is contained 
times in $1399,77; that is, $1359. 

Rule. — Divide the amount to be expended by $1 plus the 
commission^ and the quotient will be the amount exclusive of the 
commission, 

3. An auctioneer sold a house for $3125, and the furniture for 
$1520 : what was his commissicm at f per cent ? 

4. A flour merchant sold on commission 750 barrels of 
flour at $9,75 a barrel : what was his commission at 2^ per 
cent ? 

5. Sold at auction 96 hogsheads of sugar, each weighing 
%ctct. and 50/^., at $6,50 per hundred : what was the auctioneer's 
commission at If per cent, and to how much was the owner 
entitled ? 

6. An agent purchased 2340 bushels of wheat at $1,75 a 
bushel, and charged 2f per cent for buying, If per cent for 
shipping, and the freight cost 2 per cent : what was his com- 
mission, and what did the wheat cost the owner ? 

7. A town collector receives 4J per cent for collecting a tax 
of $2564,250 : what was the amount of his percentage ? 

8. A bank fails, and has in circulation bills to the amount of 
$267581. It can pay 9^ per cent : how much money is there 
on hand ? 

9. I paid an attorney 6f per cent for collecting a debt of 
$7320,25 : how much did I receive ? 

10. My commission merchant sells goods to the amount of 
$1000, on which I allow him 5 per cent, but as he pays over 
the money before it comes due, I allow him 1 \ per cent, more : 
how much am I to receive ? 

11. I forward $2608,625 to a commission merchant in 
Chicago, requesting him to purchase a quantity of corn ; he is 
to receive 2J per cent, on the purchase : what does his corn- 
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mission amoant to, and how much com can he \my with the 
remainder, at 56 cents a bnshel ? • 

12. I am obliged to sell $2640 in bills on the bank of Dela- 
ware, upon which there is a discount of 2§ per cent : how much 
bankable money will I receive after deducting the brokerage, 
which is ^ per cent ? 

13. My agent at Havana purchased for me a quantity of 
sugar at 6^ cents a pound, for which I allow him a commission 
of 1^ per cent. His commission amounts to $42,66 : how 
many barrels of ^ugar of 24Q pounds e^ch did he purchase, and 
how much money must I send , him to pay for it, including his 
oommission ? 

14. A dairyman sent an agent 3476 poimda of cheese, and 
allows him 3 J per cent for selling it : how much would he receive 
after deducting t]be eommi$sioii, if it wer^ boW for 12^ cents 
|)er pound ? 

. 15. A fac^r receives $7Q8,75, and is directed to purchase 
iron at $45 a ton ; he is to receive 5 per cent on the money 
paid : how much iron can he purchase ? 

16. A person having $1500 in bills of the State Bank of 
Indiana, upon which there is a discount of 2^ per cent, and 
$1000 of the Bank of Maryland, upon which there is a dis- 
count of 31 per cent : what will be the loss in changing, the 
amount into current money ? 

17. I sent $2204 to a friend, to purchase for me a number 
of shares in the Illinois Central Railroad ; afler deducting his 
commission of f per cent., how many shares can he buy at 
$109,8735 a share ? 

18. A gentleman sent his son $56448,90, to invest in govern- 
ment funds ; after deducting the brokerage of |- of 2 per cent., 
what sum did he invest ? 
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STOCKS. AND BROKERAGE. 

235. A Corporation is a collection of persons autborized" 
by law to do business 'together. The law which defines their 
rights and powers is called a Charter. 

236. Capital, or Stock, is the money paid in to carry on 
the biKiness of the corporation, arid- the. individoals sp con- 
tributing are called Stockholders* This capital is divided intQ 
equal parts called Shares, and the written evidences of owner- 
ship are called Certificates. ^ 

237. When the United States Government, or any of the 
States, boiTows money, an ad^nowledgment is given to the 
lender, in the form of a bond, bearing a fixed interest. Such 
bonds are called United States Stock, or State Stock. 

238. The par value of stock is the number of dollars 
named in each share, generally 100. The market value is 
what the stock brings per share when pold for cash. 

If the market value is above the par value, the stock is said 
to be at a premium ; but if the market value is below the par 
value, it is said to be at a discount. ^ 
Let 1 :;= par value of 1 dollar ; then, ' ^ 

1 + premium = market value of 1 dollar, when above 

par:. 
1 — discount = market value of 1 dollar, when below 
par. 

239. A DIVIDEND is an interest or profit on a stock, and is 
estimated at so much per cent on the par value of a share. 



236. What is a corporation 1 What is a charter 1 

236. What is capital or stock ? What are shares 1 

237. What are United States Stocks ^ What are State Stocks t 

238. AMiat is the par value oi a stock 1 What is the market value? 
If the market is above the par value, what is said of the stock 1 If it is 
below, what b said of the stock 1 What i» the mariiet value when above 
pari What when below ? 

239. AVhat is a dividend ? On wh«t is it Estimated 1 ' 
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240. Brokebage is an allowance made to an agent who 
buys or sells stocks, uncurrent monej, or bills of exchange, 
and is generally reckoned at so much per cent on the par value 
of the stock. The brokerage, in the city of New York, is 
generally one-fourth per cent on the par value of the stock. 

241. To find the value of stock which is above or below par, 

1. What is the value of $5600 of stock, reckoned at par, 
when the stock is at a premium of 9 per cent ? 

Analysis. — The question is, how much operation. 

money will it take to purchase $1 of stock, at $5600 

par. If the stock is above par, it will take 1 1.09 

dollar plus the premium : if it is below par, it 50400 

will take 1 dollar m»nti5 the premium ; hence, 5600 

$6104,00 

Multiply the cost of the stocky at par, by the price of 1 dollar 
of stock, expressed decimally, and the product will be the value. 

Note. — ^When there is a charge for brokerage, it must be added to 
the cost of 1 dollar of the stock. 

EXAMPLES. 

1. What is the cost of 56 shares of New York Central Rail- 
road stock, at 5^ per cent below par, the shares being $100 
each, and the brokerage ^ per cent ? 

2. I bought 36 shares of $100 each, in the Pennsylvania 
Coal Company, at a discount of 12^ per cent, and sold them at 
a premium of 7 per cent, paying ^ per cent brokerage in each 
case : how much did I make by the operation ? 

3. The par value of 257 shares of bank stock was $200 a 
share : what is the present value of all the shares, the stock 
being at a premium of $15 per cent ? 

4. What is the value of 120 shares of Exchange Bank Stock, 
it being at a premium of 18f cents, and the par value being 
$150 a share ? 

* " 

240. What i^ brokerage I 

241. How do yoQ find Um value of a stock which i« above par I 
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5. What is the cost of 69 shares of Panama Riulroad Stoi^, 
it being at a discount of 8 per cent, and the par value being 
$125, and the charge for brokerage J per cent ? 

6. Gilbert & Co. buy for Mr. A. 200 shares of United States 
Stock, at a premium of 6^ per cent, and charge \ per cent 
brokerage : if the shares are $1000 each, how much money 
does A pay for the stock ? 

7. Mr. B. bought 125 shares of stock in the American Guano 
Company, at par, the shares being $20 each. At the end of 4 
months, he received a dividend of 5 per cent, and at the end 
of 10 months, a second dividend of 4 per cent. At the end of 
the year, he sold his stock at a premium of 10 per cent : how 
much did he make by the (^eration, reckoning the interest of 
money at 7 per cent ? 

242. To find how much stocky at par value^ a given sum of 
money loiU purchase^ when the stock is at a premium or discount. 

1. What value of stock, at par, can be purchased by $3045,38 
if the stock is at a premium of 10 per cent, and ^ per cent is 
charged for brokerage ? 

Analysis. — Since the stock is at a premium of 10 per cent, and 
the charge for brokerage is \ per 
cent, it will fequire $1,105 to pur- • operation. 

chase $1 of stock, at par value; 1.105)3045,38($2756 Ans. 
hence, $3045.38 will purchase as 

many dollars, at par, as $1,105 is contained times in $3045,38 ; viz.^ 
$2756. 

Rule. — Divide the given sum by the cost of %1 of the stocky 
expressed decimally^ and the quotient will denote the par value 
of the stock purchased. 

EXAMPLES. 

1. A person wishes to invest $3000 in bank stock, which is 
at a discount of 15 per cent : what amount, at par value, can 
he purchase ? 

242. How do you find the sum which will purchase a giten amount of 
stock at par value 1 
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2. How many shares of Gralena and Chicago Railroad Stock 
can be bought for $C384, at an adyaiice of 14 per cent on the 
par value of $100 a share? 

3. When bank stock sells at a discount of 7^ per cent, what 
sum will purchase $3700 worth. <^ the atodk, at par ? 

4. A person has $7000, Which he wishes to inyept : what will 
it purchase in 5 per cent stocks, at a discount of 3^ per cent, if 
he pays \ per cent brokerage ? 

5. How much 6 per cent stock, at par, can be purchased for 
$8700, at S^ per cent premium, -J-' per cent being paid to the 
broker? 

6; A person owning $12000 in government funds, desires to 
purchase stock i^ the American Exchange Baxi^. The ftinds 
are at a discount of 3^ per cent, while the bai)k stopk is at a 
presaium of 10^ per cent : what amount of stock, at par value, 
can he purchase, allowing the broker's charges fbr the pur- 
chase to be ^ per cent ? 

243. To fithd the raie of inUfest on an investment^ when the 
stock is above or below par, 2d. To find how mtich the stock 
mtist be above or below par to produce a given rate^ 

1. What is the rate of interest on an investment in 6 per 
cent stocks, when dvey are at a discount of 25 per cent ? 

Analysis. — The interest on the stock is 

C6tmputed on its par value^ while the interest operation. 

on the investment is computed on the amount '75 I $1 

paid : hence, 1 dollar multiplied by the in- a; I .06 

terest on the stock will be equal to the cost x = .08 

of 1 dollar multiplied by the interest on the Ans. 8 per cent, 
investment. 

Rule. — I. Divide 1 dollar mulUplied by the interest on $1, 
by the price of $1 of the stock, and ike quotient will be . the 
rate, 

243. How do you find the rate of interest on an investment when the 
Btocfc is mbovfe or ImIow pari How do you find the value of the stock 
when the rate is given 1 
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n. Dividfi 1 dollar multiplied by the interest on the stock by 
the given rate^ and the quotient wUl be the price of %1 of the 
stock. 

EXAMPLES. 

1. If I buy 7 per cent stock at 12^ per cent discount, what 
is the rate per cent on the investment ? 

2. At what rate of discount must I invest in 8 per cent stock 
in order to yield me 10 per cent ? 

3. The stock of the Erie Railroad is at 62^ per cent : if it 
pays semi-annual dividends of 2^ per cent, what would be the 
rate of interest on an investment ? 

4. The bonds of the Illinois Central Railroad Company, 
which bear interest of .7 per cent., are worth 87 per cent., and 
the charge for brokerage is \ per cent. : what would be the ' 
interest on an investment in these funds ? 

5. If the par value of a stock is $100, and the interest 7 per 
cent., what is the discount when an investment yields 12 per ct. ? 

6. The stock of the Hartford and New Haven Railroad is 
at a premium of 20 per cent : reckoning the interest on money 
at 6 per cent, what will be the interest on an investment in this 
stock? 

244. Which is the best investment ? 

1. I invest $1250 in State Stocks bearing an interest of 6 
per cent, and a premium of 15 per ctent. I invest the same 
amount in State fives at 12 per cent discount : which will yield 
the larger interest ? 



Analysis.— Find the rate of interest on 
the investment (Art. 243). 



OPERATION. 

.Id $1 • 
X .06 




X = 

x = 


■■ .0521 + 


ct. 



244. How do you fittd which it the best inyMtment 1 
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.88 $1 
Find the rate of interest on the second x .05 

investment (Art. 243). The comparison x=.0568 + 

of these two rates will show which is the x = 5 *' pr. ct. 

more profitable stock. 

2. Which is the best investment, to buy sixes at par, or 
sevens at 107 ? 

3. Which will yield the larger profit, 8 per cent stock at a 
premium of 20 per cent, or 5 per cent stock at 80 per 
cent? 

4. If I invest $2000 in state stocks at 5 per cent, at par, and 
the same amount at 6 per cent, at 90, what will be the differ- 
ence of the proceeds of the investments at the end of 5 
years ? 

PROFIT AND LOSS. 

245. Profit or Loss is a process by which merchants dis- 
cover the amount gained or lost in the purchase and sale of 
goods. It also instructs them how much to increase or diminish 
the price of their goods, so as to make or lose so much per cent. 

1. Bought 325 bushels of wheat at $1,37 a bushel, and sold 
it at $1,45 a bushel : what was the profit ? 

OPERATION. 

Analysis. — ^We first find the $1,45 sold per bushel, 

profit on a single bushel, and 1,37 cost per bushel . 

then multiply by the number of ,08 profit on 1 bushel, 

bushels, which is 325 : the pro- then, 325 x ,08 -$26,00 profit 
duct is the profit. 

2. Bought a piece of broaddoth containing 36 yards, at $2,75 
per yard ; it proving damaged, was sold at a loss of $18 : for 
what was it sold per yard ? 



245. What is Profit or Loss 1 How do you find the entire profit or 
loss 1 How do you find the profit or loss on unity 1 
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Analysis. — ^Find the cost, which is opxration. 

$99 ; then subtract the loss $18, and $2,75 x 3G = $99 
then divide by the number of yards : Loss 18 



the quotient will be the answer: hence, 36)81 ($2,25 

I. When the entire profit or loss is required : 

JF^ind the 'profit or loss on unity and multiply it by the nunv' 
her which shares the profit or loss* 

II. When the profit or loss on unity is required : 

JF^ind the entire profit or loss and divide it by the number 
which shares the prbfit or loss. 

EXAMPLES. 

1. Bought 9 barrels of sugar, each weighing 250 pounds, at 
7 cents a pound : how much profit would be made if it were 
Bold at 8^ cents per pound ? 

2. If in 3 hogsheads of molasses which cost $68,04, one-third 
leaked out, what must the remainder be sold for per gallon to 
realize a profit of $2,52 on the whole ? 

3. A farmer bought a fiock of 360 sheep ; their keeping for 
1 year cost $0,75 a head ; their wool was worth 1 dollar and 
25 cents a head, and one-fourth of them had lambs, each of 
which was worth one-half as much as a fleece : what was the 
profit of the purchase at the end of the yeai^ ? 

246. GHven the per cent of the gain or loss, and the amouni 
of the sale, to find the cost. 

1. A grocer sold a lot of sugars for $477,12, which was an 
advance of 12 per cent on the cost : what was the cost ? 

Analysis. — 1 dollar of the cost plus 12 per operation. 
cent, will be what that which cost $1 sold for, 1.12)477,12 
viz., $1,12 : hence, there will be as many dol- $426 Ans. 

lars of cost, as $1,12 is contained times in what 
the goods brought. 

246. How do you find the cost when you know the per cent and the 
amount of sale 1 
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2. Mr. A. boQgiil a lot of siigar% but finding them of an in- 
ferior quality, sold them at a loss of 15 per cent, and found 
that they brought $M0 : what did they cost him ? 

Analysis. — 1 dollar of tiie cost less IS per opbiutiok. . 
cent, YnW be what that which cost 1 dollar sold .85)340 

for, viz., $0.85 : hence, there will be as many $400 

dollars of cost, as .85 is contained" times in what 
the goods broii^t. 

Rule. — Divide the amount received by 1 pltis the per cent 
when there is a gain^ and by 1 minus the per cent when there is 
a loss, and the quotient will be the coat. 

EXAMPLES. 

1. I sold a parcel of goods for $196,50, on which I made 15 
per cent: what did they cost me ? 

. 2. Sold IScwt. Bqr. 14:1b. of sugar, at 8 cento a pound, and 
gained 15 per cent : how much did the whole cost ? 

3. A merchant having a lot of flour, asked 83^ per cent more 
than it cost him, but was obliged to sell it 12^ per cent less than 
his asking price ; he received for the flour, $7,015 a barrel : 
what did it cost him ? 

4. A dealer sold two horses for $472,50 each, and gained oa 
one 35 per cent, but lost 10 per cent on the other : what was 
the cost of each, and what was his gaip ? 

247. To find the selling price of an article so as to gain or 
lose a certain per cent. 

1. A grocer bought 12 barrels of sugar, for which he paid 
$18,50 a barrel : what must he sell it for to yield him a profit 
of 15 per cent ? 

Analysis. — Since the amount for which operation. 

the sugar is to be sold exceeds its cost by $18,50 X 12 = $222 

15 per cent., that amount added to the 15 per cent 33.30 

cost will give what it must be sold for. Ans. $255.30 
When there is a loss, subtract. 



Digitized byVjOOglC 



PROFIT AND LOSS. 253 

Rule.-— ^dc? the percentage . to the cost^ when there is a gain^ 
and subtract it when there is a loss, 

EXAMPLES. 

1. A fanner sells 375 bushels of corn for* 75 cents a bushel ; 
the purchaser sells it at an advance of 20 per cent : how much 
a bushel did he receive for the corn ? 

2. A mercbtmt buys a pipe of wine, for which he pays 
$322,56, and he wishes to sell it at an advance of 25 per cent : 
what must lie sell it for per gallon ?. 

3. A man bought 3275 bushels of wheat, for which he paid 
$3493,33^, but finding it damaged, is willing to lose 10 per 
cent : what must he sell it for per bushel ? 

4. If a merchant in selling cloth at $4,70 a yard, loses 6 per 
cent, on its cost, for how much must he sell it to gain 14 per 
cent. ? 

5. If I purchase two lots of land for $150,25 each, and sell 
one for 40 per cent, more than it cost, and the other for 28 per 
cent, less, what is my gain on the two lots ? 

6. Bought a cask of molasses containing 144 gallons, at 45 
cents a gallon, 36 gallons of which leaked out : at what price 
per gallon must I sell the remainder to gain 10 per cent, on 
the cost? 

7. A person in Chicago bought 3500 bushels of wheat, at 
$1,20 a bushel : allowing 5 per cent, for waste in measuring and 
transportation, and 3 per cent for freight, and 2 per cent com- 
mission for selling, what must it sell for per bushel in New 
York that he may realize 40 per cent net profit ? 

248. Given the gain or loss to find the per cent. 

1. Bought a quantity of goods fiw $200, and sold them for 
$170 : what per cent did I lose on the purchase ? 

247. How do you find the selling price of an article so as to gain or lose 
a certain pec cent 1 

248. How do you find the percentage when you know the gain or loss 1 
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Analysis. — ^The gain or loss will operation. 

be equal to the difference between $200 — 170 = $30 
the cost and the amount received $30 -5- $200 = .15. 

from the sale. If this difference be Ans. 15 percent, 

divided by the cost, the quotient will 

denote the per cent on the cost ; if it be divided by the amount of 
the sale, the quotient will denote the per cent on the sale. 

Rule. — Divide the gain or lose hy the numJber on which the 
per cent is reckoned, 

EXAMPLES. 

1. Bought a quantity of goods for $348,50, and sold the 
same for $425 : what per cent did I make on the amount 
received ? 

2. Bought a piece of cotton goods for 6 cents a yard, and 
sold it for 7^ cents a yard : what was my gain per cent ? 

3. K Ibuy rye for 90 cents a bushel, and sell it for $1,20, 
and wheat for $1,12J a bushel, and sell it for $1,50 a bushel, 
upon which do I make the most per cent ? 

4. If paper that cost $2 a ream, be sold for 18 cents a quire, 
what is gained per cent ? 

5. How much per cent would be made upon a hogshead of 
sugar weighing l^cwt, 3gr. 14/6., that cost $8 per cwU if sold 
at 10 cents per pound ? 

6. A hardware merchant bought 4571 l^cwU 25lb. of iron, 
at $75 per ton, and sold it for $78,50 per ton : what was his 
whole gmn, and how much per cent did he make ? 

7. If 25 per cent be gained on flour when sold at $10 a 
barrel, what per cent would be gained when sold at $11,60 a 
barrel ? 

NoTS. — ^In this class of examples, first find the oost, as in Art. 246 : 
then find the gain, or loss, and then divide by the number on which 
the per cent is reckoned. 

8. A lumber dealer sold 25650 feet of lumber at $19,20 a 
thousand^ and gained 20 per cent: how much would he have 
gained' or lost had he sold it at $15 a thousand ? 
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9. A man sold his farm for $3881,25, by which he gained 
12J per cent on its cost : what was its cost, and what would he 
have gained or lost per cent if he bad sold it for $3277,50 ? 

10. If a merchant sell tea at 66 cents a pound, and gain 20 
per cent, how much would he gain per cent if he sold it at 77 
cents a pound ? 

11. Sold 5520 bushels of com at 50 cents a bushel, and lost 
8 per cent : how much per cent would have been gained had it 
been sold at 60 cents a bushel ? 

12. A grocer bought 3 hogsheads of sugar, each weighing 
1412^ pounds ; he sold it at 11 cents a pound, and gained 37^ 
per cent : what was its cost, and for how much must he sell it 
to gain 50 per cent on the cost ? 

INSURANCE. 

249. Insubance is an agreement, generally in writing, by 
which individuals or companies bind themselves to exempt the 
owners of certain property, such as ships, goods, houses, &c., 
from loss or hazard. 

The Policy is the written agreement made by the parties. 
260. The Base of insurance is the valtie of the property iQ<* 
sured. 

251. Premium is the amount paid by him who owns the 
property to those who insure it, as a compensation for their 
risk. The premium is generally so much per cent on the pro- 
perty insured. 

252. There are four cases which may arise in questions of 
Insurance. The principles on which these cases depend have 
already been considered, and reference is made to the articles. 



249. What is insurance 1 What is a policy 1 

250. What is the hase of insurance t 

251. What is a premium 1 

252. How many cases are there which arise in insurance ? What are 
theyt 
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1. Td find the Premium (Art. 216). > 
2* To find the Rate (Art. 217). 

3. To find the base, or sum insured (Art 218). 

4. To insure cm both 4he base and i»remium* 

253. To find the premium : 

1. What would be the premium on a eai^ of goods, valued 
at $39854, the insurance beings made at 4^ per cent ? 

OPERATION. 

Analysis. — This is simply a case of finding 39854 

the percentage when the base and rate are given .045 

(Art. 2l6). $1793,430 

EXAMPLES. 

1. What would be the premium for insuring a ship and cargo, 
valued at $147674, at 3^ per cent ? 

2. What would be the insurance on a ship, valued at $47520, 
at ^ per cent ? At ^ per cent ? 

3. What would be the insurance on a house, valued at $16800, 
at 1^ per cent ? At J per cent ? 

4. A merchant owns f of |^ of a ship, valued at $24000, and in- 
sures his interest at 2^ per ^lent : what does he pay for his poHcj ? 

5. What will it cost to insure a store worth $5640, at \ per 
eant, and the stock worth $7560, at f per cent ? 

6. A carriage maker shipped 15 carriages worth $425 each : 
what must he pay to obtain an insurance upon them at 75 cents 
on a hundred dollars ? 

7. A merchant imported IbOhhd. of molasses, at 35 cents a 
gallon : he gets it insured for 3^ per cent on the selling price 
of 50 cents a gallon : if the whole should be destroyed, and he 
get the amount of insurance, how much would he gain ? 

8. If I get my house and furniture, valued at $3640, insured 
at. 4^ per cent, what would be my actual loss if thej w«re de- 
stroyed ? 

253. How do you find the premium ! 
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9. The ship Astoria is valued at $20450, and her cargo at 
$25600 ; being bound on a voyage from New York to Canton, 
insured $12000 on the vessel, at the St Nicholas Office, at 2f 
per cent, and $18500 on the cargo, at the Howard Office, at 3} 
per cent : if the vessel founder at sea, what will be the loss to 
the owner ? 

10. Shipped from New York to the Crimea 5000 barrels of 
flour worth $10,50 a barrel The premium paid was $2887,50 : 
what was the rate per cent, of the insurance ? 

11. Paid $120 for insurance on my dwelling, valued at 
$7500 : what was the rate per cent. ? 

12. A merchant imported 225 pieces of broadcloth, each 
piece containing 40 yards, at $3,50 a yard : he paid $1323 for 
insurance : what was the rate per cent ? 

13. A merchant paid $1320 insurance on his vessel and 
fiargo, which was 5^ per cent on the amount insured : how much 
did he insure ? . . 

14. A man pays $51 a year for insurance on his storehouse, 
at 1^ per cent, and $126,45 on the contents, at 2j> per cent : 
what amount of property does he get insured ? 

15. A person shipped 15 pianos, valued at $275 each. He 
insures them at 3 per cent, and also insures the premium at the 
same rate : what insurance must he pay ? 

16. K a store and its contents are valued at $16750, and 
they are insured' at If per cent, how much must be paid to cover 
the base of insurance and the premium ? 

LIFE INSURANCE. 
254. Insurance for a term of yeiirs, or for the entire con- 
tinuance of life, is a contract on the part of an authorized asso- 
ciation to pay a certain sum, specified in the policy of insurance, 
on the happening of an event named therein, and for which the 
associaticm receives a certain premium, generally in the form 
of an annual payment. 

254. What is a lifi inrarmnea 1 

12 
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265* To enable the company to fix their premiums at such 
rates as shall be both fair to the insured and safe to the associa- 
tion, thej must know the average duration of life from its com- 
mencement to its extreme limit. This average is called the 
" Expectation of Life,^ and this is determined by collectmg from 
many sources the most authentic information in regard to births 
and deaths. The " Carlisle Table" shows the expectation of life 
from birth to 100 years^ and is considered the most accurate. It 
is much used in England, and is in general use in this country. 

By the " Expectation of Life," must be understood the average 
age of any number of individuals. Thus, if 100 infants be taken, 
some dying in infancy, some in childhood, some in youth, some 
in middle life, and some in old age ; the average ages of all is 
found to be 38.72 years. At 10 years of age, the average age 
is 48.82 years ; at 20, it is 41.46 years ; at 80, it is 34.34 years ; 
at 40, it is 27.61 years ; at 50, it is 21.11 years ; at 60, it is 14 
years ; at 70, it is .9.19 years ; at 80, it is 5.51 years ; at 90, it 
is 3.28 years ; and at 100, it is 2.28 years. 

266. From the above facts, and the value of money (which 
is shown by the rate of interest), a company can calculate with 
great exactness the amount which they should receive annually, 
for an insurance on a life for any number of years, or during its 
entire continuance. 

Among the principal life insurance companies in the United 
States, are the New York Life Lisurance and Trust Company, 
the Girard Life Insurance, Annuity and Trust Company of 
Philadelphia, and the Massachusetts Hospital Life Insurance 
and Trust Company of Boston. The rates of insurance, in 
these companies, differ but little. 

The PREMIUM for life insurance is generally at so much per 
annum on $100 ; and is always paid in advance. 

255. What is necessary to enable a company to fix their (Nremiaiiw 1 
How is the expectation determined 1 What do you understand by th« 
expectation of life 1 

1^56 What ma^ be calculated f^om the necessary ftcts ! 
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EXAMPLES. 

1. A person, ^ years of age, finds that the premium, per 
annum, is $1.86 on $100 : what must he pay to insure his life 
for 1 year for $8950 ? 

2. A man, aged 40 years, wishes to insure his life for 5 years, 
and finds that the annual rate is $1.86 for $100 : how much 
premium must he pity per annum on $12500 ? 

3. A person, 88 years of age, obtains an insurance on his 
life for 5 years, at the rate of $1,75 per annum on |100 : how 
much is the annual premium on $15000? 

4 A person going to Europe, expecting to return in 2 years, 
effects an insurance on his life at ^ of |^ per cent, premium on 
$100 ; he insures for $5000 : what is the annual premium ? 

5. What will be the annual premium for insuring a person's 
life, who is 60 yeare of age, for $2000, at the rate of $4,91 on 
$100 ? 

6. A person, at the age of 50 years, obtained an insurance 
at 4f per cent, per annum on each $100 ; he insured for $1500, 
and died at the age of 70. How much more was the insurance 
than the payments, without reckoning interest ? 

7. A gentleman, 47 years of age, going to China as ambassa- 
dor, obtains an insurance on his life for $100D0, by paying a 
premium of $2.71 per annum on every $100, and dies at the 
middle of the third year : reckoning simple interest on his pay- 
ments at 7 per cent, what is gained by the insurance ? 



ENDOWMENTS. 

257. An Endowment is a certain sum to be paid at the 
expiration of a given time, in case the person on whose life it is 
taken shall live till the expiration of the time named. 

267. What is an endowment 1 What does the table of endowments 
show 1 What may be found from the table 1 
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PERCKNTAGE. 



The following table shows the value of an endowment pur- 
chased for $100, at the several periods mentioned in the column 
of ages, the endowment to be paid if the person attains the age 
of 21 years. 



TABLE OP 


ENDOWMENTS. 




. ^ Sums to be paid 
■^^e- at21, if alive. 


Age. 


Sum to be paid 
atai, if alive. 


Age. 


Sum to be paid 
at 21, if alive. 


Birth, - - $376,84 


5 years, 


- $210,53 


13 years, 


- $144,12 


3 months, - 344,28 


6 « 


- 198,83 


14 " 


- 137,86 


6 " - 331,46 


7 " 


- 188,83 


15 •» 


- 131,83 


9 *' - 318,90 


8 ** 


- 179,97 


18 »* 


- 125,97 


1 year, - - 306,68 


9 " 


- 171,91 


17 " 


- 120,31 


2 " - - 271,03 


10 " 


- 164,46 


18 •* 


- 114,89 


3 " - - 243,69 


11 " 


- 167,43 


19 •* 


- 109,70 


4 " - - 225,42 


12 " 


- 150,64 


20 " 


- 104,74 



This table shows that if $100 be paid at the birth of a child, 
he will be entitled to receive $376,84, if he lives to attain the 
age of 21 years. If $100 be paid when he is ten years old, he 
will be entitled to receive $164,46, if he lives to attain the age 
of 21 years. And similarly for other ages. "We can easily find 
by proportion 

1st, How much must be paid, at any age under 21, to pur- 
chase a given endowment at 21 ; and 

"2<f. What eriSowment a sum paid at any age under 21, will 
purchase ? 

EXAMPLES. 

1. What endowment, at 21, can be purchased for $250, paid 
at the age of 10 years ? 

2. What endowment, at 21, can be purchased for $360, paid 
at the age of 5 years ? 

3. If my child is 7 years old, and I purchase an endowment 
for $650, what will he receive if he attains the age of 21 years? 

4. If, at the birth of a daughter, I purchase an endowment 
for $350, what will she receive if she attain the age of 21 
years f 
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ANNUITIES. 

268. An Annuitt is a fixed sum of money to be paid at 
regular periods, either for a limited time, or forever, in con- 
sideration of a given sum paid in hand. 

The Present Value of an annuity is that sum which being 
put at compound interest would produce the sums necessary to 
pay the annuity. 

The purchaser of an annuity should pay more than the present 
value ; for the seller cannot afford to take the money of the 
purchaser, invest it, re-invest the interest, and pay over the 
entire proceeds. 

Knowing the rate of interest on money, and the present value 
of an annuity, a dose estimate may be made of the price it 
ought to sell for* 

TABLE 



Skovmg the paESBNif value op an annuity of $lffroni 1 to 30 years, at 






different rates of interest. 




Years. 


5 per cent. 


6 per cent. 


Years. 


5 per cent. 


6 per cent. 


1 


0.952381 


0.943396 


16 


10.83*7770 


10.106896 


2 


1.859410 


1.833393 


17 


11.274066 


10.477260 


3 


2.723248 


2.673012 


18 


11.689587 


10.827603 


4 


3.64596Cr 


3.466106 


19 


12.086321 


11.168116 


5 


4.329477 


4.212364 


20 


12.462216 


11.469921 


6 


5.075692 


4.917324 


21 


12.821163 


11.764077 


7 


5.786373 


5.582381 


22 


13.163003 


12041582 


8 


6.463213 


6.209794 


23 


13.488574 


12.303379 


9 


7.107822 


6.801692 


24 


13.798642 


12.550358 


10 


7.721736 


7.360087 


25 


14.093946 


12.783356 


11 


8.306414 


7.886875 


26 


14.376185 


13.003166 


12 


8.863252 


8.388844 


27 


14643034 


13.210534 


13 


9.393573 


8.852688 


m 


14.898127 


13 406164 


14 


9898641 


9.294984 


29 


16.141074 


13.590721 


15 


10.379658 


9.712249 


30 


16 372451 


13.764831 



To find the present value of an annuity for anj rate, and for 
any time, we simply multiply the present value of an annuity 

268. What is an annuity 1 What is the present value of an annuity! 
How do you find the present value of an annuity for a given rate and time 1 
How do you find what annuity a given sum will produce, at a given rate 
and for a given time f- 
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of $1 for the same rate and time, by the annuity, and the pro- 
duct will be its present value. 

Thus, the present value of an annuity of $600 for 8 years, 
at 6 per cent, is 

$6.209794 X 600 = $3725.8764 ; that is, 
pres. val. of $1 X annuity = pres. val., hence, 

annuity = P^^^'/^j; — ; therefore, 

pres. val. of $1 

.1. To find what sum will produce a certain annuity at a given 
rate, and for a given time. 

Multiply the present vahie of an annuity of %\,atihe given 
rate and for the given time, by the given annuity ; the product 
will he that sum, 

II. To find what annuity a given sum will produce at a given 
rate and for a given time. 

Divide the given stimy or present value by the present value of 
|1, for the given rate and time, and the quotient will be the 
annuity, 

EXAMPLES. 

1. What is the present value of an annuity of $550, at 5 per 
cent, for 21 years ? 

2. What would be the cost of an annuity of I860 a year, for 
16 years, if the company borrowed the money at 5 per cent, 
compound interest, and charged 25 dollars a year for doing the 
business? 

8. What is the present value of an annuity of $1500 a year, 
at 5 per cent, for 30 years ? 

4. For what sum could Mr. Jones purchase an annuity for 
28 years, of $1250, if he paid 30 dollars a year for investing 
his money and paying over the interest ; the money yielding 
6 per cent ? 

5. What annuity would $27560 purchase for ^4 years, the 
purchaser to pay $35 a year for loaning the money and collect- 
ing the interest, which is reckoned at 6 per cent ? 
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6. Mr. Jones having a small fortune of $25000, and calcula- 
ting that he will live about 20 years, purchases an annuity at 
six per cent, with an agreement that he will pay $20 a year for 
. doing the business : what was his annual income from the in- 
vestment ? 

ASSESSING TAXES. 

259. A Tax is a. certain sum required to be paid by the in- 
habitants of a town, county, or state, for the support of govern- 
ment. It is generally collected from each individual, in propor- 
tion to the amount of his property. 

In ^me states, however, every white male citizen over the 
age of twenty-one years, is required to pay a certain tax. This 
tax is called ^'poll-tax ; and each person so taxed is called a 
poU. 

£60. In assessing taxes, the first thing to be dbne is to make 
a complete inventory of all the property in the town, on which 
the tax is to be laid. If there is a poll-tax, make a full list of 
the polls and multiply the number by the tax on each poll, and 
subtract the product from the whole tax to be raised by the 
town ; the remainder will be the amount to be raised on the 
property. Having done this, divide the whole tax to be raised 
hy the amount of taxable property, and the quotient will be the 
tax on $1. Then multiply this quotient by the inventory of 
each individual, and the product will be the tax on his property. 

EXAMPLES. 

1. A certain town is to be taxed $4280 ; the property on 
which the tax is to be levied is valued at $1000000. Now 
there are 200 polls, each taxed $1,40. The property of A is 
valued at $2800, and he pays 4 polls, 

259. What is tax ! How is it generally collected 1 What is a poll-tax 1 

260. What is the first thing to be done in assessing a tax 1 If there is a 
poll-tax, how do you find the amount 1 How then do you find the per cent 
of tax to be levied on a dollar 1 How do you find the tax to be raited on 
each individual! 
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B's at $2400, pays 4 polls, 
C's at $2530, pays 2 « 
D's at $2250, pays 6 " 



E's at $7242, pays 4 poUfi, 
F's at $1651, pays 6 « 
G's at $1600,80, pays 4 « 



What will be the tax on one dollar, and what will be A's tax, - 
and also, that of each on the list ? 

First, $1,40 X 200 = $280, amount of poll-tax. 

$4280 — $280 = $4000, amount to be levied on property. 
• Then, $4000-^$1000000 = 4,mills on $1. 
l^ow, to find the tax of each, as A's, for example, 



A's inventory. 



$2800 
,004 

11,20 
5,60 



4 polls, at $1,40 each, - 
A's whole tax, - - - $ll5,80 
In the same manner, the tax of each person in the township 
may be found. 



. ASSESSMENT TABLE. 

261. Having found the per cent, or the amount to be raised 
on each dollar,, form a table showing the amount which certain 
gums would produce at the same rate per cent. Thus, after 
having found, as in the last example, that four mills are to be 
raised on every dollar, we can, by multiplying in succession by 
the numbers 1, 2, 3, 4, 5, 6, 7, 8, &c., form the following 

TABLE. 



$ .$ 


$ $ 


$ $ 


1 gives 0,004 


20 gives 0,080 


300 gives 1,200 


2 " 0.008 


30 " 0.120 


400 '* 1,600 


3 ■• 0,012 


40 " 0,160 


600 " 2,000 


4 '* 0.016 


60 " 0,200 


COO " 2,400 


5 " 0.020 


60 " 0,240 


700 » 2,800 


6 *' 0.024 


70 - 0,280 


800 »« 3,200 


7 »* 0,028 


80 " 0,320 


900 " 3,600 


9 •* 0,032 


90 «' 0,360 


1000 " 4,000 


9 '* 0,036 


100 " 0,400 


2000 '• 8,000 


10 - 0.040 


200 " 0,800 


3000 «< 12,000 



261. How do you fonn the Atsestment tablet 
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This tabl6 shows the amount to be raised on eadi sum in the 
columns under $'s. 

Note. — ^If you wish the taac on a sum not named in the Tabje, as 
$25, it is equal to the sum of the taxes on ^20 and $5 : and similarly 
for other numbers. 

1. To find the amount of B's tax from this table. 

B's tax on $2000, is - - $8,000 

B'a tax on 400, is - - 1,600 

B's tax on 4 polls, at $1,40, - 5,600 

B's total tax is - - $15,200 

2. To find the amount of C's tax from the table. 

C's tax on $2000, is - - $8,000 

C's tax on 500, is - - 2,000 

Cstaxcm 30, is - - 120 

C's tax on 2 polls, is - - ^ 2,800 

Cs total tax is 1 - $12,920 

In a similar manner, we might find the taxes to be paid by 
B, E, &c. 

EXAMPLES. 

1. In a county embracing 350 polls, the amount of property 
on the tax list is $318200 ; the amount to be raised is as fol- 
lows : for state purposes, $1465,50 ; for county purposes, 
$350,25 ; and for town purposes, $200,25. By a vote of the 
county, a tax is levied on each poll of $1,50 : how much per 
cent will be laid upon the property ? 

2. In a county embracing a population of 98415 persons, a 
tax is levied for town, county, and state purposes, amounting to 
$100406. Of this sum, a part is to be raised by a tax of 25 
cents on each poll, and the remainder by a tax of two mills on 
the dollar : what was the amount of property on the tax list ? 

3. In a county embracing a population of 56450 persons, a 
tax is levied for town, county, and state purposes, amounting to 
$87467 ; the personal and real estate is vahied at $4890800. 
Each poll is taxed 25 cents : what per cent is the tax, and how 
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much will a man's tax be, who pays for 5 polk, and whose pro- 
perty is valued at $5400 ? 

What is B's tax, who was assessed for 2 polls, and whose 
property was valued at $3760,50 ? 

4. A banking corporation, consisting of 40 persons, was taxed 
$957,50 ; their property was valued at $125000, and each poll 
was assessed 50 cents each : what per cent was their tax, and 
what was a man's tax, who paid for 1 poll, and whose share 
was assessed for $2000 ? 

5. What sum must be assessed to raise a net amount of 
$5674,50, allowing 2^ per cent commission on the money col- 
lected (Art. 218) ? 

6. Allowing 4 per cent, for collection, what sum must be 
assessed to raise $21346,75 net? 

7. In a certain township, it becomes necessary to levy a tax of 
$4423,2475, to build a public hall. The taxable property is 
valued at $016210, and the 'town contains 150 polls, which are 
each assessed 50 cents. What amount of tax must be raised 
to build the hall, and pay 5 per cent, for collection, and what is 
the tax on a dollar ? 

What is a person's tax who pays for 3 polls, and whose per- 
sonal property is valued at $2100, and his real estate at $3000 ? 
What is G s tax, who is assessed for 1 poll, and $1275,50 ? 
What is H's tax, who is assessed for 1 poll, and $2456 ? 

8. The people of a school district wish to build a new school 
house, which shall cost $2850. The taxable property of the 
district is valued at $190000 : what will be the tax on a dollar, 
and what will be a man's tax, whose property is valued at $7500 ? 

How much is Mr. Merchant's tax, whose personal and real 
estate are assessed for $1200 ? 

9. In a school district, a school is supported by a rate-bill. 
A teacher is employed for' 6 months, at $60 a month ; the fuel 
and other contingencies amount to $66. They drew $41,60 
public money, and the whole number of days attendance was 
7688 : what was B's tax, who sent 148 days? 

What was F's tax, who sent 184| days ? 
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CUSTOM HOUSE BUSINESS. 

259. Persons who bring goods, or merchandise, into the 
United States, from foreign countries, are required to land 
them at particular places or ports, called Ports of Entry, and 
to pay a certain amount on their value, called a Duty, This 
duty is imposed by the General Grovernment, and must be the 
same on the same articles of merchandise, in every part of the 
United States. 

Besides the duties on merchandise, vessels employed in com- 
merce are required, by law, to pay certain sums for the privilege 
of entipring the ports. These sums are large or small, in pro- 
portion to the size or tonnage of vessels. The moneys arising 
from duties and tonnage, are called revenues. 

260. The revenues of the country are under the general 
direction of the Secretary of the Treasury, and to secure theiy 
faithful collection^ the government has appointed various officers 
at each port of entry or place where goods may be landed. 

261. The office established by the government at any port 
of entry, is called a Custom House, and the officers attached to 
it are called Custom House Officers. 

262. All duties levied by law on goods imported into the 
United Statos, are collected at the various custom houses, and 
are of two kinds — Specific and Ad valorem. 

Specific Duty is a certain sum on a particular kind of 
goods named ; as so much per square yard on cotton or woollen 
cloths, so much per ton weight on iron, or so much per gallon 
on molasses. 

259. What is a port of entry 1 What is a duty f Bj whom are duties 
imposed! What charges are vessels required to pay? What are the 
moneys arising from duties and tonnage called 1 

260 Under whose direction are the revenues of the country 1 

261. What is a custom house % What are the officers attached to it called 1 

262. Where are the duties collected 1 How many kinds ar« there, and 
what are they called t What is a specific duty 1 An ad valorem duty t 
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Ad valorem Duty is such a per cent on the actual cost of 
the goods in the country irom which thej are imported. Thus, 
an ad valorem duty of 15 per cent on EngHsh cloths, is a dutj 
of 15 per cent on the cost of cloths imported from England. 

263, The laws of Congress provide, that the cargoes of all 
vessels freighted with foreign goods or merchandise, shall be 
weighed or gauged by the custom house officers at the port to 
which they are consigned. As duties are only to be paid on the 
articles, and not on the boxes, casks, and bags which contain 
them, certain deductions are made from the weights and mea- 
sures, called Allowances* 

Gross Weight is the whole weight of the goods, together with 
that of the hogshead, barrel, box, bag, &c., which contains'them. 

Net Weight is what remains after all deductioBS are made. 

Draft is an allowance from the gross weight on account of 
waste, where there is not actual tare. 
lb. 
On 112 
From 112 to 224 
« 224 to 336 

« 336 to 1120 

« 1120 to 2016 
Above 2016 any weight 
consequently, 9M. is the greatest draft generally allowed. 

Tare is an allowance made for the weight of the boxes, bar- 
rels, or bags containing the commodity, and is of three kinds, 
1st. Legal tare, or such as is established by law; 2d. Cus- 
tomary tare, or such as is established by the custom among 
merchants ; and 3d. Actual tare, or such as is found by re- 



263. What do the laws of Congress direct in relation to foreign goods 1 
Why are deduetions made from their weight i What are these deductions 
called f What is . gross weight 1 What is net weight 1 What is draft ! 
What is the greatest draft allowed ! What is tare ? What are the difier- 
ent kinds of tare ? What allowances are made on liquors 1 





lb. 


it is 


1, 


i( 


2, 


u 


8, 


ii 


4, 


ik 


7, 


u 


9, 
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moving the goods and actuallj weighing the boxes or casks in 
which they are contstined. 

On liquors in casks, eustomort/ (are is sometimes allowed on 
the supposition that the cask is not fbll,or what is called its 
actiial wants ; and then an allowance of 5 per cent for leakage. 

A tare of 10 per cent is aSdwed on porter, ale, and beer, in 
bottles, on account of breakage, and 5 per cent on all other 
liquors in bottles. At the custom house, bottles of tne common 
size are estimated to contain 2f gallons the dozen. For tables 
of Tare and I>utyj see Ogden (m the Tariff of 1842. 

EXAMPLES. 

1* What is the net weight of 25 hogsheads of sug?ir, the 
gross weight being 66cwt, 3qr. 14/6. ; tare lllb. per hogshead? 

cwt, qr, lb, 

66 3 14 gross. 

25 X 11 = 2761b. . - 2 8 tare. 

Ans. 64 14 net. 



2. If the tare be 4lb, per hundred, what will be the tare oa 
QT. 2cwt. 3qr. Ulb. ? 

Tare for 67". or I20cwf. = 480/6. 
2cwt. = 8 
Sqr. = 3 
14/6. =_0i| 
Tare - - 491^ /6. 

3. What will be the cost of 3 hogsheads of tobacco at $9,47 
per cwU net, the gross weight and tare being of 

cwU qr. lb. lb. 

No. 1 - - 9 3 24 - - tare 146 

« 2 - - 10 2 12 - . ** 150 

*« 3 - - 11 1 24 - - " 158 

4. At 21 centa per lb., what will be the cost of 5hhd. of coSee, 
the tare and gross weight being as follows : 
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ewt. qr. 


». 




». 


No. 1 


-.62 


14 


. . 


tare 94 


« 2 


.-91 


20 


. . 


« 100 


« 3 


--62 


22 


• - 


« 88 


« 4 


.-72 


24 


- - 


« 89 


« 5 


..80 


13 


. . 


« 100 



5. What is the net weight of IShkd. of tobacco, each weigh- 
ing gross Scwt, Sqr. 14/6. ; tare 16/6. to the cwt. ? 

6. In 4:T. Scwt. Sqr, gross,* tare 20/6. to the cwt., what is the 
net weight ? 

7. What is the net weight and value of 80 kegs of figs, 
gross weight 7T. llcwt. Sqr,, tare 12/6. per cwt., at $2,31 
per cwt. 

8. A merchant bought Idctvt. Iqr. 24/6. gross of tobacco in 
leaf, at $24,28 per cwt. ; and 12cwt. Sqr. 19/6. gross in rolls, at 
$28,56 per cwt. ; the tare of the former was 149/6., and of the 
latter 49/6. : what did the tobacco cost him net ? 

9. A grocer bought 17 \hh(i. of sugar, each lOcuct. Iqr, 14/6., 
draft 7/6. per cwt., tare 4/6. per cwt. What is the value at 
$7,50 per cwt. net? 

10. In 29 parcels, each weighing Scwt. Sqr. 14/6. gross, drad 
8/6. per cwt., tare 4/6. per cwt. how much net weight, and 
what is the value at $7,50 per cwt. net ? 

11. A merchant bought 7 hogsheads of molasses, each weigh- 
ing Acwt. Sqr. 14/6. gross, draft 7/6. per cwt., tare 8/6, per 
hogshead, and damage in the whole 99J/6. : what is the value 
at $8,45 per cwt. net ? 

12. The net value of a hogshead of Barbadoes sugar was 
$22,50 ; the custom and fees $12,49, freight $5,11, factorage 
$1,31 ; the gross weight was llcwt. Iqr, 15/6., tare 11 J/6, per 
cwt, : what was the sugar rated at per cwt. net, in the bill of 
parcels ? 

13. In Ihhd. of sugar, each weighing Scwt. 2qr. 14/6. gross, 
tare 2116. per cwt., what is the value at $6,25 per cat, ? 
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14. I have imported 87 jars of Lucca oil, each containing 
47 gallons : what did the freight come to at $1,19 per cat. net, 
reckoning lib. in 11^, for tare, and 9/*. of oil to the gallon ? 

15. A grocer bought bhhd, of sugar, each weighing l^cwt. 
Iqr. 12lb., at 7^ cents a pound ; the draft was l^lb, per cwL^ 
and the tare 5^ per cent : what was the cost of the net weight ? 

16. A wholesale merchant receives 450 bags of coffee, each 
weighing 76 pounds ; the tare was 8 per cent, and the invoice 
price 10^ cents per pound. He sold it at an advance of 33J 
per cent : what was his whole gain, and what his selling price ? 

17. A merchant imported 176 pieces of broadcloth, each 
piece measuring 46Jy</., at $3,25 a y^ : what will be the duty 
at 30 per cent ? 

18. What is the duty on 54^. IBcwt. Sqr. 20lb. of iron, in- 
voiced at $45 a ton, and the duty 33 j- per cent ? 

19. What is the ad valorem duty, at 25 per cent, on Shhd. 
of molasses, at 35 cents a gallon, an allowance of 2 per cent 
being made for leakage ? 

20. If I import 50 chests of tea, each weighing 140 pounds, 
invoiced at 60 cents a pound, a deduction of 10/^. per ct^^.-being 
made for tare : what were the governmental duties, at 40 per 
cent ad valorem ? 

21. WJi^t will be the duty on 225 bags of coffee, each weigh- 
ing gross 160/^., invoiced at 6 cents per lb,; 2 per cent being 
the legal rate of tare, and 20 per cent the duty ? 

22. What duty must be paid on 275 dozen bottles of claret, 
estimated to contain 2 J gallons per dozen, 5 per cent being 
allowed for breakage, and the duty being 35 cents per gallon ? 

23. A merchant imports 175 cases of indigo, each case weigh- 
ing 196/6. gross : 15 per cent is the customary rate of tare, and 
the duty 5 cents per lb. What duty must he pay on the whole ? 

24. What is the tare and duty on 75 casks of Epsom salts, 
each weighing gross 2cwt, 2qr, 24/6., and invoiced at 1^ cents 
per lb., the customary tare being 11 per cent, and the rate of 
duty 20 per cent ? 
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272 EQTATIOH OF PAYMEBTrS. 

EQUATION OF PAYMENTS. 

264. Equation op Payments is a process of finding the 
ayerage time of payment of several sams due at different times, 
80 that ho interest shall he gained or lost* 

1. B owes Mr. Jones $57.: $16 is to he paid in 6 months ; 
$18* in 7 months ; and $24 in 10 months : what is the average 
time of payment so that no interest shall be gained or lost ? 

Analysis. — The interest of $15 for 6 
months, is the same as the interest of 
$1 for 90 months: the interest of $18 
for 7 months is the same as the interest 
of $1 for 126 months; and the interest 
of $24 for 10 mon^ is the same as the 
interest of .$1 for 240 months ; hence, 

the sum of these products, 466, is the number of months it would 
take $1 to produce the required interests. Now, the sum of the 
payments, $57, will produce the same interest in one fifty-seventh 
part of the time ; that is, in 8 months : hence, to find the average 
time of payment : 

Multiply each payment by the time before it becomes du^y and 
divide the sum of the products by the sum of the payments : the 
quotient will be the average tim£, 

EXAMPLES. 

1. A merchant owes Si 200, of which $200 is to be paid in 
4 months, $400 in 10 months, and the remainder in 16 months : 
if he pays the whole at once, at what time must he make die 
payment ? 

364. What is equation of payments 1 How do you find the average 
time of payment ? 

* The mean time of payment is sometimes found by first finding the 
present yalue of each payment ; but the rule here given has the sanction 
of the best authorities in this country and England. 
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2. A owes B $2400 ; one-third is to be paid in 6 months, 
one-fourth in 8 months, and the remainder in 12 months : what 
is the mean time of payment ? 

8. A merchant has due him $4500 ; one-sixth is to be paid 
in 4 months, one-third in 6 months, and the rest in 12 months : 
what is the equated time for the payment of the whole ? 

4. A owes B $1200, of which $240 is to be paid in three 
months, $360 in five months, and the remainder in ten months : 
what is the average time of payment ? 

5. Mr. Swain bought goods to the amount of $3840, to be 
paid for as follows, viz. : one-fourth in cash, one-fourth in 6 
months, one-fourth in 7 months, and the remainder in one year : 
what is the average time of payment ? 

6. A flour merchant bought at one time 150 barrels of flour, 
at $8 a barrel; 15 days afterwards he bought 176 barrels, at 
$8,50 a barrel ; 25 days after that he bought 200 barrels, at 
$9 a barrel : how many days after the first purchase would be 
the equated time of payment ? 

7. A man bought a farm for $5000, for which he agreed to 
pay $1000 down, $1200 in 3 months, $800 in 8 months, $1500 
in 10 months, and the remainder in one year: if he pays the 
whole at once, wbat would be the average time of payment ? 

NoT£S. — 1. In finding the equated time of payments for several 
sums, due at different times, any day may be assumed aj the one from 
which we reckon. 

2. If one of the payments is due on the day from which the 
equated time is reckoned, its corresponding product will be nothing, but 
the payment must still be added in finding the sum of the payments. 

8. A person owes three notes : the first is for $200, payable 
July 1st ; the second for $150, payable August 1st ; and the 
third for $250, payable August 15th: what is the average 
time, reckoned from July 1st ? 

NoTSs — 1. May the equated time be reckoned from any dayl 
2. If one of the payments is due on the day from which the equated 
Ume is reckoned, what will be the value of the corresponding product t 
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9. E. Bond, Bought of Trust & Co. 
1856, Aug. 1, 450 yds. muslin, at 10 cents, - - $45,00 

« « 16,800 « calico " 12^ " - - 100,0C 

« Sept. 5, 720 ^ bombazine 80 - - - 576,00 

« Oct. 1,300 « cloth, at 3,50 - - -1050,00 
On what day does the whole amount fall due ? 

10. Mr. Johnson sold, on a credit of 8 months, the following 
bills of goods : 

April Ist, a bill of $4350, 
May 7th, a bill of 3750, 
June 5th, a bill of 2550. 
At what time will the whole become due ? 

11. A purchased of B the following bill of goods, on differ- 
ent times of credit : 

May 1st, 1857, a bill amounting to $800 on 3 months. 

June 1st, « « " " 700 "3 <* 

" 15th, " « " " 900 " 4 *« 

July 25th, « « « « 1000 « 6 " 

What is the equated time for the payment of the whole, and oa 
what day, reckoned from Aug, 1st, is the bill due ? 

12. A person purchased the following bills of goods, on dif- 
fei-ent times of credit : 

Jan. 1st, 1855, a bill amounting to $367,20 on 4 months. 

" « 901,80 " 3 « 

« " 826,38 "5 « 

" " 854,88 "6 «. 

« " 396,50 "4 « 

When is the average time of payment of the whole ? 
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ti 


March 30th, 


u 


(C 


May 1st, 


u 


u 
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ALLIGATION. 

265. Alligation is that branch of Arithmetic which treats 
of all questions relating to the mixing or compounding of two 
or more ingredients of different values. It is divided into t\yo 
parts : Alligation Medial and Alligation Alternate. 

ALLIGATION MEDIAL. 

266. Alligation Medial teaches the method of finding 
the price or quality of a mixture of several simple ingredients 
whose prices or quantities are known. 

1. A grocer would mix 200 pounds of lump sugar, worth 13 
cents a pound, 400 pounds of Havana, worth 10 cents a pound, 
and 600 New Orleans, worth 7 cents a pound : what should be 
the price of the mixture ? 

OPERATION. 

Analysis. — The quantity, 200/6., 200 x 13 = 26,00 

at 13 cents a pound, costs $26 ; 400 400 X 10 = 40,00 

pounds, at 10 cents a pound, costs 600 x 7 = 42,00 

$40; and 600/6. at 7 cents a pound, 1200 )108,00(9 cts. 

costs $42 : hence, the entire mix- 
ture, consisting of 1200/6., costs $108. Now, the price of the mixture 
will be as many cents as 1200 is contained times in 10800 cents: 
viz., 9 times. Hence, to find the price of the mixture, 

Rule. — Multiply the price or quality of a unit of each simple 
by the number of such units : take the sum of their products 
and divide it by the whole number of units : the quotient will be 
the price or quality of a unit of the mixture, 

examples. 
1. If 1 gallon of molasses, at 75 cents, and 3 gallons, at 50 
cents, be mixed with 2 gallons, at 37 J, what is the mixture 
worth a gallon ? - 

265. What is Alligation 1 Into how many parts is it divided 1 What 
are they 1 

266. What is Alligation Medial 1 How do you find the price of the 
mixture 1 
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2. If teas at 37^, 50, 62J, 80, and 100 cents per pound, be 
mixed together, what will be the value of a pound of the 
mixture ? 

3. If 6 gallons of alcohol, worth 60 cents a gallon, and S 
gallons worth 96 cents a gallon, be diluted foj 4 gallons of water, 
what will be the price of one gallon of the mixture ? 

4. A farmer sold 50 bushels of wheat at $2 a bushel ; 60 
bushels of rye, at 90 cents ; 36 bushels of com, at 62^ cents ; 
and 50 bushels of oats, at 39 cents a bushel : what was the 
average price per bushel of the whole ? 

5. During the seven days of the week, the thermometer 
Stood as follows : 70% 73°, 731°, 770, 70°, 8OJ0, and 81^ : what 
was the average temperature for the week ? 

6. If gold 18, 21, 17, 19, and 20 carats fine, be melted to- 
gether, what will be the fineness of the compound ? 

7. A grocer bought S4lb, of sugar at 5 cents a pound, 102/6, 
at 8 cents, 136/6. at 10 cents a pound, and 34/6. at 12 cents a 
pound. He mixed it together, and sold the mixture so as t5 
make 50 per cent on the cost: what did he sell it for per 
pound ? 

8. A merchant sold 8/6. of tea, 11/6. of coffee, and 25/6. of 
sugar, at an average of 15 cents a pound. The tea was worth 
30 cents a pound ; the coffee, 25 cents a pound ; and the sugar, 
7 cents a pound : did he gain or lose, and how much ? 



ALLIGATION ALTERNATE. 

267. Alligation Alternate teaches the method of finding 
what proportion of several simples, whose prices or qualities 
are known, must be taken to form a mixture of any required 
price or quality. It is the reverse of Alligation Medial, and 
may be proved by it 

287. What k Alligation Alternate 1 How may Alligation Alternate be 
proved 1 
368. How do you find the ^roportionikl paarts 1 
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A. 


B. 


C. 


D. 


E. 




i 


i 


5 


1 


6 or 3 






1 




2 


2 « 1 




i 




2 




2 « 1 



CASE I. 
268. To find the proportional parts, 
1. A miller would mix wheat, worth 12 shillings a bushel ; 
com, worth 8 shillings ; and oats, worth 5 shillings, so as to 
make a mixture worth 7 shillings a bushel : what are the propor- 
tional parts of each ? 

OPERATION. 

( oats, 5.s'.^ 
Is, < com, 8«.J 
( wheat, 12^. 

Analysis. — On every bushel put into the mixture, whose price is 
less than the mean price, there will be a gain j on every bushel 
whose price is greater than the mean price, there will be a loss ; and 
since there is to be neither gain nor loss by the mixture, the gains 
and losses must balance each other. 

A bushel of oats, when put into the mixture, will bring 7 shilling;8, 
giving a gain of 2 shillings ; and to gain 1 shilling, we must take 
half as much, or •( a bushel, which we write in column A. 

On 1 bushel of wheat there will be a loss of 5 shillings ; and to 
make a loss of 1 shilling, we must take -J- of a bushel, which we 
write in column A : \ and -J are called proportional numbers. 

Again : comparing the oats and corn, there is a gain of 2 shillings 
on every bushel of oats, and a loss of 1 shilling on every bushel of 
corn : to gain 1 shilling on the oats, and lose 1 shilling on the corn, 
we must take \ a bushel of the oats, and 1 bushel of the corn : these 
numbers are written in column B. Two simples, thus compared, are 
called a couplet : in one. the price of unity is less than the mean prioC; 
and in the other it is greater. 

If, every time we take ^ a bushel of oats we take -^ of a bnshd 
of wheat, the gain and loss will balance ] and if every time we take 
\ a bushel of oats we take 1 bushel of corn, the gain and loss will 
balance : hence, if the proportional numbers of a couplet he multiplied 
by any number^ the gain and loss denoted by the products will balanS. 

When the proportional numbers, in any column, are fractional 
(as in columns A and B), multiply them by the least common mul- 
tiple of' their denominators, and wTite the products in new columns 
C and D. Then, add the numbers in columns C and D, standing 
opposite each simple, and if their sums have a common factor, reject 
it : the last result will be the proportional numbers, 
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Note. — The answers to the last, and to all similar questions, will 
he infinite in number, for two reasons : 

Ist. If the proportional numbers in column E he multiplied hy 
any number, integral or fractional, the products will denote propor- 
tional parts of the simples. 

2d. If the proportional numbers of any couplet he multiplied hy 
any number, the gain and loss in that couplet will still balance, and 
the proportional numbers in the final result will^he changed. 

Rule. — ^I. Write the prices or qualities of the simples in a 
column^ beginning with Ihe lowest^ and the mean price or quality 
at the left, 

n. Opposite the first simple write the part which must be 
taken to gain 1 of the mean pricey and opposite the other simple 
of the couplet write the part which must be taken to lose 1 of the 
mean price, and do the same for ea^h simple, 

m. When the proportional numbers are fraciionalf reduce 
them to integral numbers, and then add those which stand oppo~ 
site the same simple : if the sums have a common factor, refect 
it : the result will denote the proportional parts, 

EXAMPLES. 

1. What proportions of coffee, at 8 cents, 10 cents, and 14 
cents per pound, must be mixed together so that the compound 
shall be worth 12 cents per pound ? 

2. A merchant has teas worth 40 cents, 65 cents, and 75 
cents a pound, from which he wishes to make a mixture worth 
60 cents a pound : what is the smallest quantity of each that 
he can take and express the parts by whole numbers ? 

3. A farmer sold a number of colts at $50 each, oxen at $40, 
cows at $25, calves at SIO, and realized an average price of 
$30 per head : what was the smallest number he could sell of 
each? 

4. What is the smallest quantity of water that can be denoted 
by a whole number, that must be mixed with wine worth 14«. 
and 15s. a gallon, to form a mixture worth 13*. a gallon ? 
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CASE IL 

269, When the quantity (^one of the ivmples is given. 
1. A farmer would mix rye worth 80 cents a bashel, and 
com worth 75 cents a bushel, with 66 bushels of oats worth 45 
cents a bushel, so that the mixture shall be worth 50 cents a 
bushel : how much must be taken of each sort ? 



OPERATION. 



(45-. 
50^ 75 J 



80 



A. 


6. 


C. 


D. 


E. 


F. 


i 


\ 


6 


5 


11 


66 




is 




1 


1 


6 


^ 




1 




1 


6 



Analysis. — ^Find the proportional parts, as in Case I : they are 11, 
1 and 1 . But we are to take 66 bushels of oats in the mixture ; 
hence, each proportional number is to be taken 6 times ; that is, as 
many times as there are units in the quotient of 66 -^ 1 1. 

RuLE.^ — ^I. Find the proportional numbers as in Case /, and 
unite the given simples opposite its proportional number, 

n. Multiply the given simple by the ratio which its propor* 
iional number bears to each of the others^ and the products will 
denote the quantities to be taken of each. 

Note. — If we multiply the numbers in either or both of the 
columns C or D by any number, the proportion of the numbers in 
column E will be changed. Thus, if we multiply column D by 12, 
we shall have 60 and 12, and the numbers in column £ become 
66, 12 and 1, numbers which will fulfil the conditions of the question. 

EXAMPLES. 

1. What quantity of teas at 125. 10^. and 65. must be mixed 
with 20 pounds, at 45. a pound, to make the mixture worth 8*. . 
a pound ? 

2. How many pounds of sugar, at 7 cents and 11 cents a 
pound, must be mixed with 75 pounds, at 12 cents a pound, so 
that the mixture may be worth 10 cents a pound ? 

269. How do you find the proportional parts when the quantity of one 
iimple it given 1 
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3. How many gallons of oil, at 7*., 7«. 6d» and 9*. a gallon, 
must be mixed with 24 gallons qF oil, at 9^. 6ef. a gallon, so as 
to form a mixture worth Ss. a gallon ? 

4. Bought 10 knives at $2 each : how mauj must be bought 
at $1 ^each, that the average price of the whole shall be 
Hi? ^ 

5. A grocer mixed 50/5. of sugar worth 10 cents a pound, 
with sugars worth 9^ cents, H cents, 7 cents, and 5 cents a 
pound, and found the mixture to be* worth 8 cents a pound : 
how much did he take of each kind ? 

CASE III. 

270. When the quantity of the mixture is given, 

1. A silversmith has four sorts of gold, viz., of 24 carats fine, 
of 22 carats fine, of 20 carats fine, and of 15 carats fine : he 
would ui^ke a mixture of 42 ounces of 17 carats fine : how 
much must he take of each sort ? 



OPERATION. 



17 





A. 


B. 


C. 


D. 


E. 


F. 


G. 


H. 


20]1 
■ 22 ^ 


i 


i 


i 


7 


5 


3 

2 


15 

2 


30 
4 




i 


r 


2 




2 


4 


24 — ' 


^ 






i 






2 


4 



Proportional Parts: 
15 + 2 + 2 + 2 = 21 ; 42 -^ 21 = 2. 

Rule. — ^I. Find the proportional parts as in Case /. 

II. Dimde the quantity of the mixture by the sum of the fn» 
portional parts, and the quotient will denote how many timesr 
each part is to be taken* Multiply this quotient by the parts 
separately, and each product will denote the quantity of the cor- 
responding simple. 

370. How do you find the proportional parts when the quantity of the 
mixture is giTen 1 
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Note. — ^We may, as in the other cases, multiply each couplet by 
any number we please, which will merely change the relation of the 
proportional parts, and consequently give different proportions of the 
ingredients. Hence, there is an infinite number of answers, if we 
employ fractions, and often many answers to similar questions, in 
whole numbers.* 

EXAMPLES. 

1. A grocer has teas at 5*., 65., Ss., and 9*. a pound, and 
wishes to make a compound of SSlb. worth 75. a pound : how 
much of each sort must be taken ? 

2. A liquor dealer wishes to fill a hogshead with water, and 
two kinds of brandy, at $2,50 and $3,00 per gallon, so that the 
mixture may be worth $2,25 -a gallon : in what proportions 
must he mix them ? 

3. A person sold a number of sheep, calves, and'lambs, 40 
in all, for $48 : how many did he sell of each, if he received 
for each calf $1|, each sheep $1^, and each lamb $f ? 

4. A merchant sold 20 stoves for $180 ; for the largest size 
he received $20, for the middle size, $7, and for the small size 
6 : how many did he sell of each kind ? 

5. A vintner has wines at 4^., 6^., 8*., and 10*. per gallon 5 
be wishes to make a mixture of 120 gallons, worth 5s. per gal- 
lon : what quantity must he take of each ? 

6. A tailor has 24 garments, worth $144. He has coats, 
pantaloons and vests, worth $12, $5 and $2 each, respectively : 
how many has he of each ? 

7. A jeweler melted together four sorts of gold, of 24, 22, 
20 and 15 carats fine, so as to produce a compound of 4t2oz. of 
17 carats fine : how much did he take of each sort ? 

8. A man paid |70 to 3 men for 85 days labor : to the first 
he paid |5 a day, to the second, $1 a day, and to the third, $^ 
a day : how many days did each labor ? 

* See an admirable article on Alligation, published by Professor D. 
Wood, in the June number of the New Yoik Teacher for 1855. By his 
permission, I have used such parU of it as seemed appropriate to a Text 
Book. ^, 
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corns AND CURRENCIES. 

271. Coins are pieces of metal, of gold, silver, or copper, 
of fixed values, and impressed with a public stamp prescribed 
by the country where they are made. These are called specie, 
and are generally declared to be a legal tender in payment of 
debts. The Constitution of the United States provides, that 
gold and silver only, shall be a legal tender. 

The coins of a country, and those of foreign countries having 
a fixed value established by law, together with bank notes 
redeemable in specie, make up what is called the Currency. 

272. A Foreign coin may be jsaid to have four values : 

1st. The intrinsic value, which is determined by the amount 
of pure metal which it contains : 

2d. The Custom House or legal value, which is fixed by law : 

3d. The mercantile value, which is the amount it will sell for 
in open market : 

4th. The Exchange value, which is the value assigned to it 
in buying and selling bills of exchtoge between one country 
and another. 

Let us take, as an example, the English pound sterling, 
which is represented by the gold sovereign. Its intrinsic value, 
as determined at the Mint in Philadelphia, compared with our 
gold eagle, is $4,861. Its legal or custom house value is $4,84. 
Its commercial value, that is, what it will bring in Wall-street, 
New York, varies from $4,83 to $4,86, seldom reaching either 
the lowest or highest limit The exchange value of the Eng- 
lish pound, is $4,44|^, and was the legal value before the change 
in our standard. This change raised the legal value of the 
pound to $4,84, but merchants and dealers in exchange pre- 
ferred to retain the old value, which became nominal, and to 
add tl^e jii^erienoe in the form of a premium on exchangej 
which is explained in Art. 287. For the values of the various 
coins, see Table, page 391. 

371. What are coin a ? ^Vl^at are they called 1 What is declared vn 
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EXCHANGE. 

273. Exchange is a term which denotes the payment of 
money by a person residing in one place to a person residing in 
another. The payment is generally made by means of a bill 
of exchange. 

274. A Bill op Exchange is an open letter of request 
from one person to another, desiring the payment to a third 
party named therein, of a certain sum of money to be paid at a 
specified time and place. There are always three parties to a 
bill of exchange, and generally four : 

1. He who writes the open letter of request, is called the 
drawer or maker of the bill : 

2. The person to whom it is directed is called the drawee : 

3. The person to whom the money is ordered to be paid is 
called the payee ; and 

4. Any person who purclyises a bill of exchange is called the 
buyer or remitter* 

275. Bills of exchange are the proper nloney of commerce. 
Suppose Mr. Isaac Wilson of the city of New York, ships 1000 
bags of cotton, worth £6000, to Samuel Johns & Co. of Liver- 
pool ; and at about the same time William James of New York 
orders goods from Liverpool, of Ambrose Spooner, to the amount 
of six thousand pounds sterling. Now, Mr. Wilson draws a 
bill of exchange on Messrs. Johns & Co. in the following 
form, viz. : 

regard to them 1 What is provided by the Constitution of the United 
States 1 What do you understand by Currency 1 

272. How many values may a coin be said to have 1 What is the in- 
trinsic value 1 What is its Custom House value 1 What is the mercantile 
value 1 What is the exchange value 1 

273. What is Exchange 1 How is the payment generally made 1 

274. What is a Bill of Exchange 1 How many parties are there to a 
bill of exchange 1 Name them. 

276. How do bills of exchange aid commerce 1 Name all the parties to 
the bill in this example, 
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Exchange for £6000. New York, July 30th, 1846. 

JSixty days after sight of this my first Bill of Exchange 
(second and third of the same date and tenor unpaid*) pay to 
David C. Jones or order, six thousand pounds sterling, with 
or without further notice. Isaac Wilson. 

Messrs. Samuel Johns & Co., ) 
Merchants, Liverpool. ) 

Let us now suppose that Mr. James purchases this bill of 
David C. Jones for the purpose of sending it to Ambrose 
Spooner of Liverpool, whom he owes. We shall then have' 
all the parties to a bill of exchange; viz., Isaac Wilson, the 
maker or drawer ; Messrs. Johns & Co., the drawees ; David 
C. Jones, the payee; and William James, the buyer or re- 
miiter. 

276. A bill of exchange is called an inland billy when the 
drawer and drawee both reside in t\e same country ; and when 
they reside in different countries, it is called a foreign hill. 
Thus, all bills in which the diawer and drawee reside in the 
United States, are inland bills ; but if one of them resides in 
England or France, the bill is a foreign bill. 

277. The time at which a bill is made payable varies, and is 
a matter of agreement between the drawer and buyer. They 
may either be drawn at sights or at a certain number of days 
after sight, or at a certain number of days after date. 

278. Days op Grace are a certain number of days granted 
to the person who pays the bill, after the time named in the bill 

276. What is an inland bill 1 What is a foreign bill ! Are bills drawn 
between one state and another inland, or foreign 1 

277. How is the time determined at which a bill is made payable 1 How 
are bills always drawn 1 

♦ Three bills are generally drawn for the same amount, called the first, 
second, and third, and together they form a set. One only is paid, and 
then the other two arc of no value. This arrangement avoids the acci- 
dents and delays incident to transmitting the bills. 
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has expired. In the United States and Great Britain three 
days are allowed. 

279. In ascertaining the time when a bill payable so many 
days after sight, or after date, actually falls due, the day of 
presentment, or the day of the date, is not reckoned. When 
the time is expressed in months,' ca/mofor motiths are always 
understood. 

If the month in which a bill falls due is shorter than the one 
in which it is dated, it is a rule not to go on into the next 
month. Thus, a bill drawn on the 28th, 29th, 30th, or 31st of 
December, payable two months after date, would fall due on 
the last of February, except, for the days of grace, and would 
be actually due on the third of March. 

ENDORSING BILLS. 

280. In examining the bill of exchange drawn by Isaac 
Wilson, it will be seen that Messrs. Johns & Co. are requested 
to pay the amount to David C. Jones or order ; that is, either 
to Jones or to any other person named by him. If Mr. Jones 
simply writes his name on the back of the bill, he is said to 
endorse it in blank, and the drawees must pay it to any rightful 
owner who presents it. Such rightful owner is called the holder, 
and Mr. Jones is called the endorser. 

If Mr.^ Jones writes on the back of the bill, over his signa- 
ture, " Pay to the order of William James," this is called a 
special endorsement, and William James is the endorsee, and he 
may either endorse in blank or write over his signature, " Pay 

278. What are days of grace 1 How many days of grace are allowed 
in this country and in Great Britain 1 

279. In ascertaining thte time when a bill is payable, what days are 
reckoned ? When the time is expressed in months, what kind of months 
is understood t If the month in which the bill falls due is shorter than 
that in which it is drawn, what rule is observed \ 

280. What is an endorsement in blank 1 What is the person making it 
called ? What is a special endorsement 1 What is the •ffcct of an en- 
dorsement ! How may a bill drawn to bearer be transferred ? 
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to the order of Ambrose Spooner," and the drawees, Messra« 
Johns & Co., will then be bound to pay the amount to Mr. 
Spoon er. 

A bill drawn payable to bearer, may be transferred by mere 
delivery. 

ACCEPTANCE. 

281. When the bill drawn on Messrs. Johns Sc Co. is pre- 
sented to them, they must inform the holder whether or not they 
will pay it at the expiration of the time named. Their agree- 
ment to pay it is signified by writing across the face of the bill, 
and over their signature the word " accepted," and they are then 
called the acceptors, 

LIABILITIES OP THE PARTIES. 

282. The drawee of a bill does not become responsible for 
its payment until after he has accepted. On the. presentation 
of the bill, if the drawee does not accept, the holder should 
immediately take means to have the drawer and all the en- 
dorsers notified. Such notice is called a protest, and is given 
by a public oflScer called a notary, or notary public. If the 
parties are not notified in a reasonable time, they are not respon- 
sible for the payment of the bill. 

If the drawer accepts the bill, and fails to make the payment 
when it becomes due, the parties must be notified as before, and 
this is called protesting the hill for non-payment. If the en- 
dorsers are not notified in a reasonable time, they are not 
responsible for the amount of the bill. 



281. What is an acceptance 1 How is it made % 

282. When does the drawee of a bill becom'e responsible for its pay- 
ment 1 If the drawee does not accept, what mu^ the holder do 1 What 
is such notice called \ By whom is it made 1 If the parties to the bill 
are not notified, what is the consequence 1 If the drawee accepts the bill 
and faiU to make the payment, what must then be done \ If the bill is 
not protested, what will be the consequence 1 



I 
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FAJR OP EXCHANGE COTJE8E OP EXCHANGE. 

283. The intrinsic par of exchange, is a term used to. com- 
pare the coins of different countries with each other, with respect 
to their intrinsic values, that is, with reference to the amount of 
pure metal in each. Thus, the English sovereign, which repre- 
sents the pound sterling, is intrinsically .worth $4,861 in our 
gold, taken as a standard, as determined at the Mint in Phila- 
delphia. This, therefore, is the value at which the sovereign 
must be reckoned, in estimating the par of exchange. 

284. The commercial par of exchange is a comparison of the 
coins of different countries according to their market value. 
Thus, as the market value of the English sovereign varies from 
$4,83 to *4,85 (Art. 272), the commercial par of exchange 
will fluctuate. It is, however, always determined when we 
know the value at which the foreign coin sells in our market 

285. The course of exchange is the variable price which is 
paid at one place for bills of exchange drawn on another. The 
course of exchange differs from the intrinsic par of exchange, 
and also from the commercial par, in the same way that the 
market price of an article differs from its natural price. The 
commercial par of exchange would at all times determine the 
course of exchange, if there were no fluctuations in trade. 

286. When the market price of a foreign bill is above the 
commercial par, the exchange is said to be at a premium^ or in 
favor of the foreign place, because it indicates that the foreign 

283. What do yon understand by the intrinsic par of exchange 1 What 
is the intrinsic value of the English sovereign 1 

284. What is the commercial par of exchange 1 What is the commer- 
cial value of the English sovereign 1 

285. What do you understand hy the course of exchange ? How does 
it differ from the intrinsic par and the commercial par 1 What causes it to 
differ from the commercial par 1 

286. What is said when the price of a foreign bill is above the commer- 
cial par I When is it below it 1 To whom is a favorable state of exchange 
advantageous t To whom is it injurious 1 
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place has sold more than it has bought, and that specie must be 
shipped to make up the difference. When the market price is 
helow this par, exchange is said to be helow par, or in favor of 
the place where the bill is drawn. Such place will then be a 
creditor, and the debt must be paid in specie or other property. 
It should be observed that a favorable state of exchange is 
advantageous to the buyer but not to the seller, whose inte^est, 
as a dealer in exchange, is identified with that of the place on 
which the bill is drawn. 

287. It was stated in Art. 272, that the exchange value of 
the pound sterling is $4,44^ = 4,4444 4- ; that is, this value is 
the basis on which the bills of exchange are drawn. Now this 
value being below both the commercial and intrinsic value, the 
drawers of bills increase the course of exchange so as to make 
up this deficiency. 

For example, if we add to the exchangie value of the pound, 
9 per cent, we shaU have its commercial value, very nearly. 
Thus, exchange value, - - = $4,4444 -h 

Nine per cent, - - - - = ,3999 + 
which gives - - - $4,8443 

and this is the average of the commercial value, very nearly. 
Therefore, when the course of exchange is at a premium of 
9 per cent, it is at the commercial par, and as b^tweeh England 
and this country it would stand near this point, but for the fluc- 
tuations of trade and other accidental circumstances. 

INLAND BILLS. 

288. We have seen that inland bills are those in which the 
drawer and drawee both reside in the same country (Art. 276). 

EXAMPLES. 

1. A merchant at New Orleans wishes to remit to New York 
$8465, and exchange is 1^ per cent premium. How much 
must he pay for such a bill ? 

287. What is the ezchaoge value of the pound sterling 1 
288 What are inland bills 1 
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2. A merchant in Boston wishes to pay in Philadelphia 
$8746,50 ; exchange between Boston and Philadelphia is li per 
cent below par. What must he pay for a bill ? 

3. A merchant in Philadelphia wishes to pay $9876,40 in 
Baltimore, and finds exchange to be 1 per cent below par : what 
must he pay for the bill ? 

ENGLAND. 

289. It has already been stated that the exchanges between 
this country and England are made in pounds, shillings, and 
pence, and that the exchange value of the pound sterling is 
^^AHi and that the premiums are all reckoned from this 
standard. 

EXAMPLES. 

1. A merchant in New York wishes to remit to Liverpool 
£1167 lO*. 6rf., exchange being at 8^ per cent premium. 
How much must he pay for the bill in Federal money ? 

First, £1167 10s. 6rf. - - = £1167.525 

For multiply by 8J per cent, - .085 

the product is the premium^ - - = 99.239625 
the product added gives - - £1266.764625 

which reduced to dollars and cents at the rate of $4,44| to the 
pound, gives the amount which must be paid for the bill in 
dollars and cents. 

2. A merchant has to remit £36794 85. M, to London, how 
much must he pay for a bill in dollars and cents, exchange being 
7|- per cent premium ? 

3. A merchant in New York wishes to remit to London 
$67894,25, exchange being at a premium of 9 per cent. What 
will be the amount of his bill in pounds shillings and pence ? 

Note. — Add the amount of the premium to the exchange value of 
the pound, viz. $4,44|-, which in this case gives $4,84444, and then 
divide the amount in dollars by this sum, and the quotient will be 
the amount of the bill in pounds and the decimals of a pound. 

289. In what currency are the exchanges between this country and 
England made 1 What is the exchange value of the pound sterling ! 
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4 A merchant in New York owes £1256 18», 9d. in London ; 
exchange at a nominal premium of 7^ per cent : how much 
monej, in Federal currency, will be necessary to purchase the 
biU? 

5. I have $947,86 and wish to remit to London £364 ISs. Sd^ 
exchange being at 8^ per cent : how much additional money 
will be necessary ? 

FRANCE. 

290. The accounts in France, and the exchange between 
France and other countries, are all kept in francs and centimes, 
which are hundreds of the franc. We see from the table that the 
value of the franc is 18.6 cents, which gives very nearly, 5 francs 
and 38 centimes to the dollar. The rate of exchange is com- 
puted on the value 18.6 cents, but is often quoted by stating the 
value of the dollar in francs. Thus, exchange on Paris is said 
to be 5 francs 40 centimes, that is, one dollar will buy a bill on 
Paris of 5 francs and 40 hundreds of a franc 

EXAMPLES. 

1. A merchant in New York wishes to remit 167556 francs 
to Paris, exchange being at a premium of 1^ per cent What 
will be the cost of his bill in dollars and cents ? 

Commercial value of the franc, - - 18.6 cents. 
Add 1^ per cent, ... - .279 

Gives value for remitting, - - 18.879 cents ; 

then, 167556 x 18.879 = $31632,89724, 
which is the amount to be paid for the bill ? 

2. What amount, in dollars and cents, will purchase a bill on 
Paris for 86978 francs, exchange being at the rate of 5 francs 
and 2 centimes to the dollar ? 

First, 86978 - 5.02 = $17326,274 +, the amount. 
Is this bill above or below par ? What per cent ? 

290. In what currency are the exchanges with France conducted! 
What is a centime 1 What is the value of a franc 1 What is meant when 
exchange on Paris is quoted at 5 francs 40 centimes 1 
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8. How mach money must be paid to purchase a bill of ex- 
change on Paris for 68097 francs, exchange being 3 per ceoit 
below par ? 

4. A merchant in New York wishes to remit $16785,25 to 
Paris ; exchange gives 5 francs 4 centimes to the dollar : how 
much can he remit in the currency of Paris ? 

HAMBUBG. 

291. Accounts and exchanges with Hamburg are generally 
made in the marc banco, valued, as we see in the table, at 
35 cents. 

EXAMPLES. 

1. What amount in dollars and cents will purchase a bill of 
exchange on Hamburg for 18649 marcs banco, exchange being 
at 2 per cent premium ? 

2. What amount will purchase a bill for 8678 marcs banco, 
reckoning the exchange value of the marc banco at 84 cents ? 
Will this be above or below the par of exchange ? 



ARBITRATION OF EXCHANGE. 

292. Arbitration of Exchange is the method by which the 
currency of one country is changed into that of another, through 
the medium of one or more intervening currencies, with which 
the first and last are compared. 

293. When there is but one intervening currency it is called 
Simple Arbitration ; and when there is more than one it is called 
Compound Arbitration. The method of performing this is called 
the Chain Rule, 

291. In what are accounts kept at Hamburgh 1 What if the value of 
the marc banco 1 

292. What is arbitration of exchange ] 

293. When there is but one intervening currency, what is the exchange 
called 1 Wlicn there is more than one, what is it called 1 
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294. Hie principle involyed in arbitration of exchange is 
simply this : To pass from one system of values through 
seyeral others, and find the true proportion between the first 
and last 

1. Suppose it were required to exchange 109150 pence into 
dollars, by first changing them into shillings, then into pounds, 
and then into dollars. 

OPERATION. 

lOdUOd. = 109150 X tV. 
109150cf. = £109150 X ^ X ^. 
109150(£. = $109150 X t^ X ^ X 4.444 = $201,924 

Analysis. — Since 12 pence make 1 shilling, there will be one- 
twelfth as many shillings as pence : since 20 shillings make 1 pound, 
there will be one-twentieth as many pounds as shillings ^ and since 
there are $4,444 in a pound, there will be as many dollars as result 
from taking the pounds, 4.444 times ; that is, $201,924. 

2. Let it be required to remit $6570 to London, by the way 
of Paris, exchange on Paris being 5 francs 15 centimes for 
$1, and the exchange from Paris to London, 25 francs and 80 
centimes for £1 : what will be the value of the remittance at 
London ? 

OPERATION. 

$6570 = 6570 x 5.15 francs. 
$6570 = $6570 x 5.15 x ^^.^ = £131 3*. lOf/. 

Analysis. — Since 5 francs and 15 centimes are equal to Si. there 
will be as many francs at Paris as are equal to 6570 taken 5.15 
times ; and since £\ at London is equal to 25 80 francs, there will 
be as many pounds as 25.80 is contained times in the last product ; 
that if, £131 35. lOfi. Hence, the following, which is called the 
Chain Rule : 

Multiply the mm to he remitted by the following quotients : 
By a certain amount at the second place divided by ita equivalent 

294. What principle is involved in the arbitration of exchange 1 AVhat 
it the chain rule f Give the rule. 
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at the first ; by a certain amount at the third place by its equiva- 
lent at the second ; by a certain amount at the fourth place divi- 
ded by its equivalent at the third, and so on to the last place. 

EXAMPLES. 

1. A merchant wishes to remit $4888,40 from New York to 
London, and the exchange is at a premium of 10 per cent. He 
finds that he can remit to Paris at 5 francs 15 centimes to the 
dollar, and to Hamburg at 35 cents per marc banco. Now, the 
exchange between Paris and London is 25 francs 80 centimes 
for £1 sterling, and between Hamburg and London 13f marcs 
banco for £1 sterling. How had he better remit ? 

1st. To London direct. 
The amount to be remitted is $4888,40. The exchange 
value of £1 is $4,444, and since the exchange is at a premium 
of 10 per cent, the value of £1 is $4,444 + ,4444 = $4,8884 : 
hence 

$4888,40 X T.^Vr* = ^1^^^ • 
hence, if he remits direct he will obtain a bill for £1000. 

2d. Exchange through Paris* 
1.03 

4888,40 X ^ X j^ = £975,7852 = £975 lbs. ^d. 

5.16 

Analysis. — Since 5.15 francs are equal to 1 dollar, the first mul- 
tiplioi will be ihis amount divided by $1 ; and since £\ is equal to 
25.80 francK, the second multiplier will be jE^l divided by this amount. 
Then, by dividing by 5 and multiplying, we find that the amount 
remitted by the second method would be worth, at London, £^975 
155.8^. 

3d. Exchange through Hamburg. 

$4888,40 X .A X j^.rs = ^1015.771 = £1015 15s. 5d. 

Analysis. — Since 1 marc banco is equal to 35 cents, it is 35 hun- 
dredths of a dollar : hence, the first multiplier is 1 marc banco 
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divided by .35, and the second, 1 divided by 13.75. By this course 
of exchange the remittance at London would be worth iETlOlS 155. 5d, 
Hence, the best way to remit is through Hamburg, then 
through Paris, and the least advantageous, direct. 

2. A merchant in London has sold goods in Amsterdam to 
the amount of 824 pounds Flemish, which could be remitted 
to London at the rate of 34^. 4d. Flemish per pound sterling. 
He orders it to be remitted circuitously at the following rates, 
viz. : to France at the rate of 48c?. Flemish per crown ; thence 
to Vienna at 100 crowns for 60 ducats ; thence to Hamburg at 
lOOfl?. Flemish per ducat ; thence to Lisbon at 50d. Flemish 
per crusado of 400 reas ; and lastly, from Lisbon to England 
at 5s. Sd, per milrea : does he gain or lose by the circular 
exchange ? 

48fl?. Flemish = 1 crown, 

100 crowns = 60 ducats, 

1 ducat = lOOfl?. Flemish, 

50d. Flemish = 400 reas, 

1 milrea or 1000 reas = 6Sd, sterling. 

10 $ 17 

ftOAvJivilvi^v^-^vJL- 82^X17 14008 

"^ fii'' m 1 >0 a:000 "" 25 ■- 25 

$ m 

25 
= £560 6*. 4|cf. 

The direct exchange would give, 

«2^ ^ 34. 4rf^ Flemish = 824 X ^ = ^«0 sterling. 

Hence, the amount gained by circuitous exchange would be 
£80 65. id. 



v^ 
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GENERAL AVERAGE. 



295. Average is a term of commerce and nayigation, to 
signify a contribution hj individoals, where the goods of a par- 
ticular merchant are thrown overboard in a storm, to save the 
ship from sinking, or where the masts, cables, anchors, or other 
furniture of the ship are cut away or destroyed for the preser- 
vation of the whole. In these and like cases, where any sacri- 
fices are deliberately made, or any expenses voluntarily incurred, 
to prevent a total loss, such sacrifice or expense is the proper 
subject of a general contribution, and ought to be ratably 
borne by the owners of the ship, the freight, and the cargo, so 
that the loss may fall proportionably on all. The amount sacri- 
ficed is called the jettison. 

296. Average is either general or particular ; that is, it is 
either chargeable to all the interests, viz., the ship, the freight, 
and the cargo, or only to some of them. As when losses occur 
from ordinary wear and tear, or frpm the perils incident to the 
voyage, without being voluntarily incurred ; or when any par- 
ticular sacrifice is made for the sake of the ship only or the 
cargo only, these _ losses must be borne by the parties imme- 
diately interested, and are consequently defrayed by a particular 
average. There are also some small charges called 2>^tty or 
accustomed averages, one-third of which is usually charged to 
the ship, and two-thirds to the cargo. 

No general average ever takes place, except it can be shown 
that the danger was imminent y and that the sacrifice was made 
indiispensabUj or supposed to he so by the captain and officer s^ 
for the safety of the ship. 

297. In different countries different modes are adopted of 
valuing the articles which are to constitute a general average. 



295. What does the term average signify t 

296. How many kinds of average are there T What are the small 
charges called 1 Under what circumstances will a general average take 
place 
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In general, however, the value of the freight is held to be the 
clear sum which the ship has earned after seamen's wages, 
pilotage, and aU such other charges as came under the name 
of pettj charges, are deducted ; one-third, and in some cases 
one-half, being deducted for the wages of the crew. 

The goods lost, as well as those saved, are valued at the price 
they would have brought in ready money at the place of delivery y 
on the ship's arriving there, freight, duties, and all other charges 
being deducted : indeed, they bear their proportions, the same 
as the goods saved. The ship is valued at the price she would 
bring on her arrival at the port of delivery. But when the loss 
of masts, cables, and other furniture of the ship is compensated 
by general average, it is usual, as the new articles will be of 
greater value than the old, to deduct one-third, leaving two- 
thirds only to be charged to the amount to be contributed. 

EXAMPLES. 

1. The vessel Good Intent, bound from New York to New 
Orleans, was lost on the Jersey beach the day after sailing. 
She cut away her cables and masts, and cast overboard a part 
of her cargo, by which another part was injured. The ship 
was finally got off, and brought back to New York. 

AMOUNT OF LOSS. 

Groods of A cast overboard, - - - $5D0 

Damage of the goods of B by the jettison, - 200 

Freight of the goods cast overboard, - - 100 
Cable, anchors, mast, &c., worth - $300 > 
Deduct one-third, - - - 100) 

Expenses of getting the ship off the sands, 56 

Pilotage and port duties going in and out ) ^^^ 

of the harbor, commissions, &c., - ) 

Expenses in port, ----- 25 

Adjusting the average, - - - - 4 

Postage, ------- 1 

Total loss, $1186 
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▲BTICLES TO CONTRIBUTE. 

Groods of A cast overboard, $ 500 

Value of B's goods at N. O., deducting freight, &c., 1000 

" of C's « « ^ " « . 500 

« of D*s « « " « 2000 

« of E's " « « « 5000 

Value of the ship, *----.. 2000 

Freight, after deducting one-third, ... - 800 

$11^800 

Then, total value : total loss : : 100 : per cent of loss. 
$11800 : 1180 : : 100 : 10 ; 
hence, each loses 10 per cent on the value of his interest in the 
cargo, ship, or freight. Therefore, A loses 150 ; B, $100 ; C, 
$50 ; D, $200 ; E, $500 ; the owners of the ship, $280— in all 
$1180. Upon this calculation the owners* are to lose $280; 
but they are to receive their disbursements from the contribu- 
tion, viz., freight on goods thrown overboard, $100 ; damages 
to ship, $200 ; various disbursements in expenses, $180 ; total, 
$480; and deducting the amount of contnbution, thej will 
actually receive $200. Hence, the account will stand : 
The owners are to receive ----- $200 

A loses $500, and is to contribute $50 ; hence, he ) 

V 450 

receives - - - - - - -j 

B loses $200, and is to contribute $100 ; hence, he > 

f. 100 

receives I 



Total to be received, - . - $750 

rc $"50" 

C, D, and E, have lost nothing, and are to pay •< D 200 

(E _500^ 
Total actually paid, - - - - $750; 



297. How is the freight valued 1 How m\ich is charged on account of 
the 8eamea*s wages 1 How is the cargo valued 1 Does the part lost bear 
its part of the loss ? How is the ship valued 1 When parts of the ship 
aie lost, how are they compensated for 1 How do you explain the example 1 

5 
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80 tbat the total to be paid is just equal to the total loss, as it 
should be, and A and B get their remaining and injured goods, 
and the three others get theirs in a perfect state, after paying 
their ratable proportion of the loss. 



TONNAGE OF VESSELS, 

298. There are certain custom boose charges on vessels, 
which are made according to their tonnage. The tonage of a 
vessel is the number of tons weight she will carry, and this is 
determined by measurement. 

[From the *' Digest," by Andrew A. Jones, of the N. Y. Custom House]. 

Custom house charges on all ships or vessels entering from any foreign 

port or place. 
Ships. or vessels of th'e United States, having three-fourths of 

the crew and all the officers American citizens, per ton, S0,06 
Ships or vessels of nations entitled by treaty to enter at the 

same rate as American vessels, ,06 

Ships or vessels of the United States not having three-fourths 

the crew as above, ,50 

On foreign ships or vessels other than those entitled by treaty, ,50 
Additional tonnage on foreign vessels, denominated light 

money, -- ,50 

Licensed coasters are also liable once in each year to a duty of 50 
oents per ton, being engaged in a trade from a port in one state to a 
port in another state, other than an adjoining state, unless the officerv 
and three-fourths of the crew are American citizens : to ascertain 
which, the crews are always liable to an examination by an officer. 

A foreign vessel is not permitted to carry on the coasting trade ; 
but having arrived from a foreign port with a cargo consigned to 
more than one port of the United States, she may proceed coastwise 
with a certified manifest until her voyage is completed. 



298. What is the tonnage of a vessel 1 What are the custom house 
charges on the different classM of vessels trading with foreign countries ! 
To what ebarges are coasters subject 1 
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299. The government estimate the tonnage according to one 
rule, while the ship carpenter who builds the vessel uses another. 

Government Kule. — ^L Measure, in feet, above the vpper 
deck the length of the vessel, from the fore part of the main stem 
to the after part of the stern-post. Then measure the breadth 
taken at the widest part above the main wale on the outside, and 
the depth from the under side of the deck-plank to the ceiling in 
the hold, 

II. From the length take three-fifths of the breadth and mul- 
tiply the remainder by the breadth and depth, and the product 
divided by 95 will give the tonnage of a single decker ; and the 
tame for a double decker, by merely making the depth equal to 
half the breadth. 

Carpenters' Rule. — Multiply together the length of the 
keel, the breadth of the main beam; and the depth of the hold^ 
and the product divided by 95 will be the carpenters^ tonnage for 
a single decker ; and for a double decker, deduct from the depth 
of the hold half the distance between decks. 

examples. 

1. What is the government tonnage of a single decker, whose 
length is 75 feet, breadth 20 feet, and depth 17 feet ? 

2. What is the carpenters' tonnage of a single decker, the 
length of whose keel is 90 feet, breadth 22 feet 7 inches, and 
depth 20 feet 6 inches ? 

3. What is the carpenters' tonnage of a steamship, double 
decker, length 154 feet, breadth 30 feet 8 inches, and depth, 
after deducting half between decks, 14 feet 8 inches ? 

4. What is the government tonnage of a double decker, the 
length being 103 feet, breadth 25 feet 6 inches ? 

5. What is the carpenters' tonnage of a double decker, its 
length 125 feet, breadth 25 feet 6 inches, depth of hold 34 feet, 
and distance between decks 8 feet ? 

299. What if the {ovemment rale for findbg the tonnage t What the 
•hip-builderi* rule t 



Digitized byVjOOglC 



300 iBYOhvnoN. 



INVOLUTION. 

300. A POWER is the product of equal factors. The equal 
factor is called the root of the power. 

The Jirst power is the equal factor itself, or the root : 
The second power is the product of the root by itself: 
The third power is the product when the root is taken 3 times 
as a factor : 

The^bwr^A power, when it is taken 4 times : 
The Ji/th power, -when it is taken 5 times, &c. 

301. The number denoting how many times the root is takea 
as a factor, is called the exponent of the power. It is written 
a little at the right and over the root : thus, if the equal factor 
or root is 3, * 

3 = 3 the 1st power of 3. 

32 = 3 X 3 = 9 the 2d power of 3. 

33 = 3 X 3 X 3 = 27 the 3d power of 3. 

34 = 3 X 3 X 3 X 3 = 81 the 4th power of 3. 

3» = 3 X 3 X 3 X 3 X 3 = 243 the 5th power of 3. 

Involution is the process of finding the powers of numbers. 

NoTi. — 1. There are three things connected with every power: 
l8t, The root ; 2d, The exponent : and 3d, The power or result of the 
multiplication. 

2. In finding a power, the root is always the Ist power : hence, the 
number of multiplicaiions is 1 less than the exponent, , • 

Rule. — Multiply the number by itself as many times less 1 as 
thre are units in the expmient, and the last product will be the 
power. 

300. What 18 a power ? What is the root of a power 1 What is the 
first power 1 What is the second power 1 The third power 1 

301. What is the exponent of the power f How is it written t What 
is Involution ! How many things are connected with every power ! How 
do you find the power of a number ? 
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301 



Find the power of 

1. The square of 

2. The square of 

3. The square of 

4. The square of 

5. The square of 

6. The square of 

7. The square of 

8. The square of 

9. The square of 

10. The square of 

11. The square of 
V2. The square of 

13. The square of 

14. The square of 

15. The square of 

16. The square of 

17. Tlie square of 

18. The square of 

19. The square of 

20. The square of 

21. The square of 



EXAMPLES. 

the following numbers : 



4? 
15? 
26? 
142? 
463? 
1340? 
24.6? 
.526? 
3.125 ? 
.0524 ? 
246.25 ? 
3 ? 

f? 

7 9 

J 3 9 
1 4 * 

If? 

2<? 
225T-V? 



22. The cube of 6 ? 

23. The cube of 24 ? 

24. The cube of 72? 

25. The cube of 125 ? 

26. The cube of 13.6? 

27. The 4th power of 12? 

28. The 5th power of 9?- 

29. The value of (4.25)3? 

30. The value of (1.8)* ? 

31. The value of (32.4)3? 

32. The value of (.45)* ? 

33. The value of (}f)3? 

34. The cube of (|) ? 

35. The 4th power of | ? 

36. The cube of 14f? 

37. The value of {2\Y? 

38. The value of my? 

39. The value of (24|)3? 

40. The value of (.25)6? 

41. The value of (142.5)3? 

42. The value of (3.205)3 p 



EVOLUTION. 

302. Evolution is the process of finding the factor when 
we know the power. 

The Square Root of a number is the factor which multi- 
plied by itself once will produce the number. 

The Cube Root of a number is the factor which multiplied 
by itself tuice will produce the number. 

302. What is Evolution'? M'hat is the square root of a number 1 What 
is the cube root of a n umber 1 How do you denote the square root of a 
•number 1 How the cube root? 
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Thus, 8 is the square root of 64, because 8 x 8 = 64 ; and 
3 is the cube root of 27, because 3 x 3 x 3 = 27. 

The sign J is called the radical sign. When placed before 
a number it denotes that its square root is to be extracted. 
Thus, ^36 = 6. 

We denote the cube root by the same sign with 3 written 
over it : thus, ^/27, denotes the cube root of 27, which is equal 
to 3. . The small figure 3, placed over the radical, is called the 
index of the root. 

EXTRACTION OF THE SQUARE ROOT. 

803. The square root of a number is one of the equal factors 
of that number. To extract the square root is to find this 
factor. The first ten numbers and their squares are 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 
The numbers in the first line are the square roots of those in 

the second. The numbers 1, 4, 9, 16, 25, 36, &c, having exact 

factors, are called perfect squares, 
A perfect square is a number which has two exact factors. 
Note. — The sqoare root of a number less than 100 will be less 

than 10, while the square root of a number greater than 100 will be 

greater than 10. 

304. To find the square root of a number, 

1, What is the square of 36 = 3 tens + 6 units ? 

Analysis. — The square of 36 is found by 

taking 36 thirty-six times ; and this is done 

by first taking it 6 units times and then 3 tens 

times, and adding the products. 36 taken 

6 units times, gives 3x6 + 6*: and taken 

3 tens times gives 3** + 3 x 6, and their sum 3* + 2 (3 x 6) + 6* 

is 3* 4- 2 (3 X 6) + 6* : that is, 

303. What is the square root of a number 1 What is a perfect square ! 
How many perfect squares are there between 1 and 100 1 How do the 
roots of numbers less than 100 compare with 10 1 

804. Into what parts may every number be decomposed t When so, 
decomposed, what is its square equal to t 
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OPERATION. 


3 + 6 


3 + 6 


3x6 + 6* 


3* + 3 X 6 



ExncAonoN or thb squabb soot. 



303 



30 




6 


6 




6 


180 




36 


30 


E 




IS 




r 








900 




180 



s 



30 



ITie square of a number is equal to the 'Sqtuxre of the tenSy plus 
twice the product of the tens hy the unitSy plus the square of the 
units. 

The same may be shown by a figure : 

Let the line AB re- 
present the 3 tens or 30^ F 30 ID 
and BO the six units. 

Let AD be a square 
on AC, and AE a square 
on the ten's line AB. 

Then ED will be a 
square on the unit line 
6, and the rectangle EF 
will be the product of 
HE, which is equal to 
the ten'a line, by IE, 
which is equal to the 
imit line. Also, the 

rectangle BK will be the product of EB, which is equal to the ten's 
line, by the unit line, BC. But the whole square on AC is made up 
of the square AE, the two rectangles FE and EC and the squaxo ED : 
hence, it is equal to 

The square of the tens plus twice the product of the tens hy the 
units, phis the square of the units. 

1. Let it now be required to extract the square root of 2025. 

Analysis. — Since the number contains more than two places of 
figures, its root will contain tens and units. But as the square of one 
ten is one hundred, it follows that the square of the tens of the 
required root must be found in the two figures on the left of 25. 
Hence, we point off the number into periods of two figures each. 

We next find the greatest square bontained in operation. 
20, which is 4 tens or 40. We then square 4 26 25(45 

tens which gives 16 hundred, and then place 16 16 

under the second period, and subtract; this takes 85)42 5 
away the square of the tens, and leaves 425, 42 5 

which is twict the product oj ths tens by the units 
plus the square of the units. 
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If now, we double the dirisor and then divide this remainder 
exclusive of the right hand figure, (since that figure cannot enter into 
the product of the tens by the units) by it, the quotient will be the 
units figure of the root. If we annex this figure to the augmented 
divisor, and then multiply the whole divisor thus increased by it, the 
product will be twice the tens by the units plus the square of the 
units ] and hence, we have found both figures of the root 

This process may also be illustrated by the figure. 

Suppose AC = 45. Then, subtracting the square of the tens is 
taking away the square AE, and leaves the two rectangles F£ and 
BK, together with the square ED on the unit line. 

The two rectangles FE and BK representing the product of units 
by tens, can be expressed by no figures less than tens. 

If then, we divide the number 42, at the left of 5, by twice the 
tens, that is, by twice AB or BE, the quotient will be BC or EK, the 
unit of the root. * 

Then, placing BC or 5, in the root, and also annexing It to the 
divisor doubled, and then multiplying the whole divisor 85 by 5. we 
obtain the two rectangles FE and CE, together with the square ED. 

305. Hence, for the extraction of the square root, we have 
the following 

Rule. — I. Separate the given number into periods of two 
figures each, by setting a dot over the place of units, a second 
over the place of hundreds, and so on for each alternative fgure 
at the left, 

II. M>te the greatest square contained in the period on the left, 
. and place its root on the right after the manner of a quotient in 

division. Subtract the square of this root from the Jirst period^ 
and to the remainder bring down the second period for a divi' 
dend, 

III. Double the root thus found for a trial divisor and plcu:e 
it on the left of the dividend. Find how many times the trial 
divisor is contained in the dividend, exclusive of the right-hand 

305. What is the first step in extracting the square root of numbers 1 
What is the second ? What is the third 1 What the fourth f What the 
fiflh ? Give the entire rule t 
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figure^ and place the quotient in the root and also annex it to the' 
divisor, 

IV. Multiply the divisor thus increased, hy the last figure of 
the root; subtract the product from the dividend, and to the 
remainder bring down the next period for a new dividend. 

V. Double the whole root thus found, for a new trial divisor,^ 
and continue the operation as before, until all the periods are 
brought doton. ^ 

EXAMPLES. 

1. What is the square root of 425104? 

Analysis. — We first place a dot over the operation. 

4, making the right-hand period 04. We 42 51 04(652 

then put a dot over the 1. and also over the '36 

2, making three {teriods. 155)651 

The greatest perfect square in 42 is 36, 625 

the root of which is 6. Placing 6 in the 1302)2604 
root, subtracting its square from 42, and 2604 

bringing down* the next period 51, we have 

651 for a dividend, and by doubling the root we have 12 for ^ trial 
divisor. Now, 12 is contained in 65, 5 times. Place 5 both in the 
root and in the divisor; then multiply 125 by 5 ; subtract the pro- 
duct and bring down the next period. 

We must now double the whole root 65 for a new trial divisor ; or 
we may talce the first divisor after having doubled the last figure 5 ; 
then dividing, we obtain 2, the third figure of the root. 

Notes. — 1. The left-hand period may contain but one figure ; each 
of the others will contain two. 

2. If any trial divisor is greater than its dividend, the correspond- 
ing quotient figure will be a cipher. 

3. If the product of the divisor by any figure of the root exceeds 
the corresponding dividend, the quotient figure is too large and must 
be diminished. ; 

4. There will be as many flgnres in the root as there are periods 
in the given number. 

5. If the given number is not a perfect square there will be a 
remainder after all the periods are brought down. In this case, 
periods of ciphers may be annexed, forming new periods, each of 
which will §ive one depipi^al place in the rpo^. 
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2. What is the square root of 758692 ? 

OPERATION. 

75 86 92(871.029 ^.• 
64 



Note. — After using iill the 
periods of the given number, 
we annex periods of decimal 
ciphers, each of which gives 
one decimal place in the quo- 
tient. 



167)11 86 
11 69 



1741)17 92 
17 41 



1742^2)510000 
•348404 



1742049)16159600 
15678441 



306, To extract the square root of a fraction 
1. What is the square root of .6 ? 
Note. — ^We first annex one cipher to make 
even decimal places; for, one decimal multi- 
plied by itself will give two places in the 
product. We then extract the root of the 
first period, and to the remainder annex a 
decimal period, and so on, till we have found 
a sufficient number of decimal places. 



481159 Bern. 



OPERATION. 

.60(.774 + 
49 



147)1100 
1029 



1544)7100 
6176 
, 924 rem. 



2. What is the square root of ^f ? 

Note. — The square root of a fraction 
is equal to the square root of the nume- 
rator divided by the square root of the 
denominator. 

8. What is the square root of f ? 

Note. — ^Wben the terms are not per- 
fect squares, reduce the common fraction ^ 
to a decimal, and then extract the square y^= y/jE = .8545 + 
root of the decimal. 

806. How do you extract the square root of a decimal number 1 How 
of a conofnon fraction 1 



OPERA TION . 



OPXRATIOH. 

I = .75; 
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807 



BuLE. — ^L If the fraction is a decimal^ point of^ the periods 
from the decimal point to the right^ annexing ciphers if neces- 
sary y so that each period shall contain two places^ and then ex- 
tract the root as in integral numbers, 

. n. If the fraction is a common fraction, and its terms perfect 
sqttares, extract the square root of the numerator and denomiiM^ 
tor separately ; if they are not perfect squares, reduce the frac- 
tion to a decimal, and then extract the square root of the result. 



What are the 

1. Square*root 

2. Square root 

3. Square root 

4. Square root 

5. Square root 

6. Square root 

7. Square root 

8. Square root 

9. Square root 

10. Square root 

11. Square root 

12. Square root 

13. Square root 

14. Square root 

15. Square root 



EXAMPLES. 

square roots of the following numbers ? 
of 49? 
of 144? 
of 225? 
of 2304? 



of If? 

of .0196 ? 
of 6.25? 
of 278.89? 
of 6275025 ? 
of 7994? 
of .205209? 
of I? 



16. Square root of .60794? 

17. Value of -v/-022201 ? 

18. Value of ^25.1001 ? 

19. Value of ^1 96.425 ? 

20. Value of ylTS? 

21. Value of VMf ? 

22. Value of ^? 

23. Value of y^ ? 

24. Value of y^ ? 

25. Value of V^[9000 ? 

26. Value of VC784 ? 

27. Square root of 5647.5225 ? 

28. Square rootof 160048.0036? 



APPLICATIONS IN 8QITABE BOOT. 

307. A triangle is a plain figure which has three sides and 
three angles. 

If a straight line meets another straight line, 
making the adjacent angles equal, each is called 
a right angle ; and the lines are said to be per- 
pendicular to each other. 



307. What is a triangle ! W)i§t U a ri^ht angle 1 
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308. A right angled triangle is one which 
has one right angle. In the right angled tri- 
angle ABC, the side AC opposite the right 
angle B, is called the hypotkenuse ; the side 
AB the base ; and the side BC the perpen^ ^^ 
dicuiar. ^*«e. 

309. In a right angled triangle the square descrihed on the 
hjpothenuse is equal to the sum of the squares descrihed on the 
other two sides. 

Thus, if ACB be a right 
angled triangle, right an- 
gled at C, then will the 
large square, D, described 
in the hypothenuse AB, be 
equal to the sum of the 
squares F and E described 
on the sides AC and CB. 
This is called the carpen- 
ter's theorem. By count- 
ing the small squares in the 
large square D, you will 
find their number equal 
to that contained in the 

small squares F and E. In this triangle the hypothenuse 
AB = 5, AC = 4, and CB = 3. Any numbers having the 
same ratio, as 5, 4 and 3, such as 10, 8 and 6; 20, 16 and 12, 
&c., will represent the sid^ of a right angled triangle. 

310. When the base and perpendicular are imknounij to find 
the hypothenuse. 




D 



308. What is a right angled triangle ! Which side is the hypothenuse \ 

309. In a right angled triangle, what is the square on the hypothenuse 
equal tol 

310. How do you find the hypothenuse wh«u you know the base and 
perpen^icvlar 1 
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1. Willing to know the distance from A 
to the top of a tower, I measured the height 
of the tower and found it to be 40 feet ; also 
the distance from A to B, and found it 30 
feet : what was the distance from A to C ? 

AB = 30 ; AB2 = 30^ = 900 
BC = 40; BC2 ^ 40^ _ 1600 

AC2=AB2+BC2=900 +1600 
AC = -1/^2500"= 50 feet. 

BuLE. — Square the base and square the perpendicular y add 
the results, and then extract the square root of their sum. 

31 L To find one side when we know the hypothenuse and the 
other side, 

1* The length of a ladder which will reach from th^ middle 
of. a street 80 feet .wide to the eaves of a house, is 50 feet: 
what is the height of the house ? 

Analysis. — Since the square of the length of the ladder is equal 
to the sum of the squares of half the street and the height of the 
house, the square of the length of the ladder diminished by the 
square of l\alf the street will be equal to the square of the height 
of the house : henoe, 

Rule. — Square the hypothenuse and the known side^ and take 
the difference ; the square root of the difference will be the other 
side. 

EXAMPLES. 

1. A general having an army of 117649 men, wished to form 
them into a square : how many should he place on eacK front ? 

2. In a square piece of pavement there are 48841 stones, of 
equal size, one foot square : what is the length of one side of 
the pavement ? 

3. In the centre of a square garden, there is an artificial 
circular pond covering an area of 810 square feet, which i^,^ 

311. When you know the hypothenuse and one side, how do you find 
the other side 1 
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of the whole garden : how many rods of fence will enclose the 
garden ? 

• 4. Let it be required to lay out 67 J. 2E. of land in the form 
of a rectangle, the longer side of which is to be three times as 
great as the less : what is its length and width ? 

5. A farmer wishes to set out an orchard of 3200 dwarf pear 
trees. He has a field which is ^wice as long as it is wide which 
he appropriates to this purpose, setting the trees 12 feet apart 
each way : how many tr6es will there be in a row, each way, 
and how much land will they occupy ? 

6. There is a wall 45 feet high built upon the bank of a 
stream 60 feet wide : how long must a ladder be that will reach 
from the outside of the stream to the top* of the wall ? 

7. A boy having lodged his kite in the top of a tree, finds 
that by letting out the whole length of his line, which he knows 
to be 225 feet, it will reach the ground 180 feet from the foot 
of the tree : what is the height of the tree ? 

8. There are two buildings standing on opposite sides of the 
street, one 39 feet, and the other 49 feet from the ground to the 
eaves. The foot of a ladder 65 feet long rests upon the ground 
at a point between them, from^which it will touch tha eaves of 
either building : what is the width of the street ? 

9. A tree 120 feet high was broken off in a storm, the top 
striking 40 feet from the roots, and the broken end resting upon 
the stump : allowing the ground to be a horizontal plane, what 
was the height of the part standing ? 

10. What will be the distance from comer to comer, through 
the centre of a cube, whose dimensions are 5 feet on a side ? 

11. Two vessels start from the same point, one sails due 
north at the rate of 10 miles an hour, the other due west at the 
rate of 14 miles an hour : how far apart will they be at the 
end of 2 days, supposing the surface of the earth to be a plane ? 

12. How much more will it cost to fence 10 acres of land, in 
the form of a rectangle, the length of which is four times its 
breadth, than if it were in the form of a square, the cost of the 
fence being $2,50 a rod ? 
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13. What is the diameter of a cylindrical reservoir contain- 
ing 9 times as much water ^as one 25 feet in diameter, the 
heights being the same ?* 

14. If a cylindrical cistern 8 feet in diameter will hold 120 
barrels, what must be the diameter of a cistern of the same depth 
to hold 1500 barrels ? 

15. K a pipe 3 inches in diameter will discharge 400 gallons 
in 3 minutes, what must be the diameter of a pipe that will 
discharge 1600 gallons in the same time? 

16. What length of rope must be attached to a halter 4 feet 
long that a horse may feed over 2^ acres of ground ? 

17. Three men bought a grindstone, which was four feet in 
diameter : how much must each grind off to use up his share 
of the stone ? 



CUBE ROOT. 

312. The Cube Boot of a number is one of three equal 
factors of the number. 

To extract the cube root of a number is to find a factor which 
multiplied into itself twice, will produce the given number. 

Thus, 2 is the cube root of 8 ; for, 2 x 2 x 2 = 8 : and 3 is 
the cube root of 27 ; for, 3 x 3 x 3 = 27. 

1, 2, 3, 4, 5, 6, 7, 8, 9, 
1 8 27 64 125 216 343 512 729 
The numbers in the first line are the cube roots of the cor- 
responding numbers of the second. The numbers of the second 
line are called 'perfect cubes. A number is a perfect cube when 

312. What is the cabe root of a number t When is a number a perfect 
cube ? How many perfect cubes are there between 1 and 1000 1 

♦ Note — If two volumes have the same altitude, their contents will be 
to eaah other in the same proportion as their bases ; and if the bases are 
similar figures (that is, of like form,) they will be to each other as the 
squares of their diameters^ or other like dimensions. 
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it has three exact factors. By examioiog the naidbers of the 
two lines we see, 

1st. That the cube of units cannot give a higher order than 
hundreds. 

2d. That since the cube of one ten (10) is 1000 and the cube 
of 9 tens (90), 729000, the cube of tens will not give a lower 
denomination than thousandsy nor a higher denomination than, 
hundreds of thousands. 

Hence, if a number contains more than three figures, its cube 
root will contain more than one ; if it contains more than six, 
its root will contain m<»*e than two, and so on ; every additional 
Uiree figures giving one additional figure in the root, and the 
figures which remain at the left hand, although less than three, 
will also give a figure in the root This law explains the 
reason for pointing off into periods of three figures each. 

313. Let us now see how the cube of any number, as 16, is 
formed. Sixteen is composed of 1 ten and 6 units, and may be 
written, 10 + 6. To find the cube of 16 = 10 + 6, we must 
multiply the number by itself twice. 

To do this we place the number thus, 

product by the units, - - - 

product by the tens, - - - 

Square of 16 - • - ' - 
Multiply again by 16, 

product by the units, - - - 600 -|- 720 + 216 

product by the tens, - - - 1000 + 1200 -H 360 

Cube of 16- - - - 1000 + 1800 -f 1080 + 216 

1. By examining the parts of this number, it is seen that the 
first part 1000 is the cube of the tens ; that is, 

10 X 10 X 10 = 1000. 



818. Of how many parts is the cube of a number composed ? What 

are they 1 



16 = 


= 10 + 


6 




10 + 


6 




60 + 


36 


100 + 


60 




100 -t- 


120 + 


36 




10 + 


6 
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2. The second part 1800 is three times the square of the tent 
multiplied by the units ; that is, 

3 X (10)2 X 6 = 3 X 100 X 6 = 1800. 

8. The third part 1080 is three timfs the square of the units 
multiplied by the tens ; that is, 

3 X 62 X 10 = 8 X 36 X 10 = 1080. 
4. The fourth part is the cube of the units ; that is, 

62 =6x6x6 = 216. 
1. What is the cube root of the number 4096 ? 

Analysis. — Since the number contains more than three figures, we 
know that the root will contain at 
least units and tens. operation. 

Separating the three right-hand 4 096(16 

figures from the 4, we know that 1 

the cube of the tens will be found 1* X 3 = 3)3 (9-8-7-6 
in the 4 ; and 1 is the greatest cube 16* = 4 096. 

in 4. 

Hence, we place the root 1 on the right, and this is the tens of the 
required root. We then cube 1 and subtract the result from 4, and 
to the remainder we bring down the first figure of the next period. 

We have seen that the second part of the cube of 16, viz., 1800, 
is three times the square of the tens multiplied by the units; and 
hence, it can have no significant figure of a less denomination than 
hundreds. It must, therefore, make up a part of the 30 hundreds 
above. But this 30 hundreds also contains all the hundreds which 
come from the 3d and 4th parts of the cube of 16. If it were not so, 
the 30 hundreds, divided by three times the square of the tens, would 
give the unit figure exactly. • 

Forming a divisor of three times the square of the tens, we find 
the quotient to be ten ; but this we know to be too large. Placing 9 
in the root and cubing 19, we find the result to be 6859. Then trying 
8 we find the cube of 18 still too large ; hut when we take 6 we find 
the exact number. Henoe, the cube root of 4096 is 16. 

314. Hence, to find the cube root of a number : 

Rule. — ^I. Separate the given number into periods of three 
figures eaeh^ by placing a dot over the place of units^ a second 
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over the place of thousands, and so on over each third figure to 
the left : the left hand period will often contain less than three 
places of figures, 

n. Note the greatest perfect cube in the first period j and set 
its root on the right, after the manner of a quotient in division. 
Subtract the cube of this number from the first period, and to the 
remainder bring down the fijrst figure of the next period for a 
dividend. 

in. Take three times the square of the root just found for a 
trial divisor, and see how often it is contained in the dividend, 
and place the quotient for a second figure of the root. Then 
cube the figures of the root thus found, and if their cube be greater 
than the first two periods of the given number j diminish the hut 
figure, but if it be less, subtract it from the first two periods, and 
to the remainder bring down the first figure of the next period for 
a new dividend, 

IV. — Take three times the square of the whole root for a 
second trial divisor, and find a third figure of the root Cube 
the tohole root thus found and subtioct the result from the first 
three periods of the given number when it is less than that num- 
ber, but if it is greater, diminish the figure of the root : proceed 
in a similar way for all the periods. 

EXAMPLES. 

1. What is the cube root of 20796875? 

OPERATION. 

20 796 875(275 
2»= 8 
2»x 3 = 12)127 
First two periods, - - - 20 796 
(27)* = 27 X 27 X 27 = 19 683 

3 X (27)* = 2217)11 138 
, First three periods, - - - 20 796 875 
(275)* = 275 X 275 X 275 = 20 796 875 



ai 4. What is the rule for extracting the cube root of a number t 
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Find the cube roots of the following numbers : 



1. Cube root of 1728 B 

2. Cube root of 117649? 
8. Cube root of 46656 ? 

4. Cube root of 15069223 ? 



5. Cube root of 5735839 ? 

6. Cube root of 48228544? 

7. Cube root of 84604519 ? 

8. Cube root of 28991029248? 



315. To extract the cube root of a decimal fraction : 
Annex ciphers to the decimal, i/necessar^y so that it shall con- 
sist of 3, 6, 9, ^c, decimal places. Then put the first point over the 
place of thousandths, the second over the place of miUionths, and 
so on over every third place to the right; after which extract 
the root as in whole numbers. 

Notes. — 1. There will be as many decimal places in the root as 
there are periods in the given number. 

2. The same rule applies when the given number is composed of a 
whole number and a decimal. 

3. If in extracting the root of a number there is a remainder after 
all the periods have been brought down, periods of ciphers may be 
annexed by considering them as decimals. 

EXAMPLES. 

Find the cube roots of the following numbers : 



1. Cube root of 8.343 ? 

2. Cube root of 1728.729 ? 

3. Cube root of .0125 ? 

4. Cube root of 19683.46656? 



5. Cube root of .387420489? 

6. Cube root of .000003375 ? 

7. Cube root of .0066592 ? 

8. Value of ^/8r7"2?? 

316. To extract the cube root of a comoion fraction, 
. I. Reduce compound fractions to simple ones, mixed numbers 
to improper fractions, and then reduce the fraction to its lowest 
terms. 



314. What 18 the rule for extracthig the cube root of a number 1 
815. How do you extract the cube root of a decimal fraction 1 How 
many decimal places will there be in the root 1 Will the same rule apply 
when there is a whole number and a decimal 1 If in extracting the root 
of any number you find a decimal, how do you proceed 1 
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II. Extract the cube root of tke numerator and denominator 
separate^, if they have exact roots ; but if either of them has not 
an exact rooty reduce the fraction to a .decimal^ and extract the 
root as in the last case, 

EXAMPLES. 

Find the cube roots of the following fractions : 



1. Cube root of -^^1 

2. Cube root of f^? 

3. Cube root of 31,^? 

4. Cube root of 9l|? 

5. Cube root of fl^? 



6. Cube root of j|^? 

7. Cube root of ^y^Js^ ? 

8. Cube root of ^§^1? 

9. Cube root of 7f ? 
10. Cube root of 66f? 



APPLICATIONS. 

1. What must be the dimensions of a cubical bin, that its 
volume or capacity maybe 19688 feet? 

2. If a cubical body contains 6859 cubic feet, what is the 
length of one side : what the area of its surface ? 

3. The volume of a globe is 46656 cubic inches : what would 
be the side of a cube of equal solidity ? 

4. A person wished to make a cubical cistern, which should 
hold 150 barrels of water; what must be its depth? 

5. A farmer constructed a bin that would contain 1500 bush- 
els of grain ; its length and breadth were equal, and each half 
the height ; what were its dimensions ? 

6. What is the difference between half a cubic yard, and a 
cube whose edge is half a yard ? 

7. A merchant paid $911,25 for some pieces of muslin. He 
paid as many cents ^ yard as there were yards in each piece, 
and there were as many pieces as there were yards in one 
piece : how many yards were there, and how much did he pay 
a yard? 

Notes. — 1 . Bodies are said to be similar when they have the same 
form and have their like parts proportional. 

2. It is proved in Geometry, that the volumes or weights of similar 
bodies are to each other as the cubes of their like dimensions. 

3. Those bodies which are named in the same example are sup- 
posed to be similar. * 
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6. If a spheir^ 3 f^% in diataeter contains 14.1372 cabic feet, 
what are the contents of a sphere 6 leet m diameter ? 
33 : 63 :: 14.1372 : 113.0976. ^n«. 

9. If a ball 2^ inches in diameter weighs 8 pounds, how much 
will one of the same kind weigh, that is 5 inches in diameter ? 

10. What must be the size of a cubical bin, that will contain 
8 times as much as one that is 4 feet on a side ? 

11. How many globes, 6 inches in diameter, will it require 
to make one 12 inches in diameter? 

12. If a ball of silver, 1 unit in diameter, be worth $8, what 
will be the value of one 5^ units in diameter ? 

13. if a plate of silver, 6 inches long, 3 inches wide, and 
J inch thick, be worth $100, what will be the dimensions of a 
similar plate of the same metal worth $800 ? 

14. If one man can dig a cellar 12 feet long, 10 feet wide, 
and 4|^ feet deep, in 3 days, what will be the dimensions of a 
similar cellar that requires him 24 days to dig it, working at 
the same rate, and the ground being of the same degree of 
hardness ? 

15. If I put 2 tons of hay in a stack 10 feet high, how high 
must a similar ^tack be to wntain 16 tons ? 

16. Four women bought a ball of yarn 6 inches in diameter, 
and agreed that each should take her share separately from the 
surface of the ball : how much of the diameter must each wind 
off? 

ARITHMETICAL PROGRESSION. 

317. If we take any number, as 2, we can, by the continued 

addition of any other number, as 3, form a series of numbers : 

thus, 

2, 5, 8, 11, 14, 17, 20, 23, &c., 

in which each number is formed by the addition of 3 to the 
preceding number. 

317. What is an arithmetical progression 1 M'hat is the nomber added 
or subtracted called 1 
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This series of numbers may also be formed by sabtracting 3 
oontinuallj from a larger number : thus, 

23, 20, 17, 14, 11, 8, 5, 2. 

An Arithmetical Progression is a series of numbers in 
which each is deriyed from the preceduig by the addition or 
subtraction of the same number. 

The number which is added or subtracted is called the conp- 

mon difference. 

• 

318. When the series is formed by the continued addition 
of the common difference, it is called an increasing series ; and 
when it is formed by the subtraction of the common difference, 
it is called a decreasing series : thus, 

2, 5, 8, 11, 14, 17, 20, 23, is an increasing series. 
23, 20, 17, 14, 11, 8, 5, 2, is a decreasing series. 

The several numbers are called terms of the progression : 
the first and last terms are called the extremes^ and the interme- 
diate terms are called the means. 

319. In every arithmetical progression there are five parts, 
any three of which being given or known, the Remaining two 
can be determined. They are, 

1st: The first term; 

2d: The last term; 

3d : The common difference ; 

4th : The number of 'terms ; 

5th : The sum of all the terms. 



318. When the common difference is added, what it the series called t 
What is it called when the common difference is subtracted ! What are 
the several numbers called 1 What are the first and last called 1 What 
are the intermediate ones called 1 

319. How many parts are there in every arithmetical progression 1 What 
are they! How many parts must be given before the remaining ones can 
be found ! 
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CASE I. 

320. Having given the first term, the common difference, and 
the number of terms, to find the last term. 

1. The first term of an increasing progression is 4, the com- 
mon difference 3, and the number of terms 10 : what is the 
last term ? 

Analtsis. — By considering the manner in which the increasing 
progression is formed, we see that the 
2d term is obtained by adding the opsration. 

common dMerence to the 1st term ; 9 no. less 1 

the 3d, by adding the common differ- 3 oom\ diff. 

ence to the 2d ;,the 4th, by adding the 27 

common difference to the 3d, and so 4 Ist term, 

on ; the number of additions^ in every 31 last term. 

case, being 1 less than the number of 

terms found. Instead of making the additions, we may multiply tho 
common difference by the number of additions, that is, by 1 less than 
the number of terms, and add the first term to the product. 

Rule. — Multiply the common difference by 1 less than the 
number of terms : if the progression is increasing, add the pro^ 
duct to the first term, and the sum will be the last term ; if it is 
decreasing, subtract the product from the first term and the dif' 
ference will be the last term. 

EXAMPLES. 

1. What is the 18th term of an arithmetical progression, of 
which the first term is 4, and the common difference 5 ? 

2. A man is to receive a certain sum of money in 12 pay- 
ments : the first payment is $300, and each succeeding pay- 
ment is less than the previous one by $20 : what will be the 
last pa3rment? 

3. What will $200 amount to in 15 years, at 7 per cent 
simple interest : the first year it increases $14, the second, $28, 
and so on ? 

820. When yoa know the first term, the common difference and the 
number of terms, bow do you find the last term 1 
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4. A man has a piece of land d5f rods in length, which 
tapers to a point, and ia found to increase i rod in width, for 
every rod in length : what is the width of the wide end ? 

5. James and John have 100 marbles. It is agreed between 
them that John shall have them all, if he will place them in a 
straight line half a foot apart, and so that he shall be obliged 
to travel 300 feet to get and bring back the farthest marble ; 
and also, if he will tell, without measuring, how far he must 
travel to bring back the nearest. 

CASE n. 

321. Knomng the two extremes of an arithm^tieal progress 
aion and the number of terms, to find the common difference. 

1. The two extremes of a progression are 4 and 68, and the 
number of terms 17 : what is the common difference ? 

ANALYsis.-^ince the common difference multiplied by 1 less than 
the number of terms gives a product equal 
to the difference of the extremes, if we operation. 

divide the difference of the extremes by 1 68 

less than the number of terms^ the quo- 4 

tient will be the commen difference : hence, 17 — 1 = 16)64(4 

Rule. — Subtract the less extreme from the greater, and divide 
the remainder by 1 less than the number of ternis : the quotient 
will be the common difference. 

EXAMPLES. 

1. A man started from Chicago and travelled 15 days ; each 
day's journey was increased by the distance which he travelled 
the first day : what was his daily increase ? 

2. A merchant sold 14 yards of cloth, in pieces of 1 yard 
each ; for the first yard he received $^, and for the last $26^ : 
what was the difference in the price per yard ? 

321. When yon know the extremes and nomber of terms, how do you 
find the common difference 1 
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3. A board is 17 feet loug: it ia 2^ iiwjies wide at one end, 
and 144 at the other : what is the average increase in width 
per foot in length ? 

CASE in. 

322. To find the sum of the terms of an arithmetical pro- 
gression* 

1. What is the sum of the series whose first term is 2, com- 
mon difference 3, and number of terms 15 ? 



Given series, 
Same, order inT^rted. 
Sum of both series. 



2 5 8 11 14 17 20 23 
23 20 17 14 11 8 5 2 



25 25 25 25 25 15 25 25 

Analysis. — The two series are the same; hence, their sum is 
equal to twice the given series. But their sum is equal to the sum 
of the two extremes, 2 and 23. taken as many times as there are 
terms; and the given series is equal to half this sum. or to the sum 
of the extremes multiplied by half the number of terms. 

Bulb. — Add the extremes together and multiply their sum by 
half the number of terms ; the product will be the sum of all the 
terms, 

EXAMPLES. 

1. What dfebt could be discharged in a year, by weekly pay- 
ments in arithmetical progression, the first payment being $5, 
and the last $100 ? 

2. A person agreed to build 56 rods of fence ; for the first 
rod he wtis to receive 6 cents, for the second, 10 cents, and so* 
on : what did he receive for the last rod, and how much for the 
whole ? 

3. If a person travel 30 miles the first day, and a quarter of 
a mile less eadi succeeding day, how far will he travel in 30 
days? 

4. If 120 stones be laid in a straight line, each at a distance 
of a yard and a quarter from the one ne^t to it, how far must a 
person travel who picks them up singly and places them in a 

822. How do you find the sum of the series 1 
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heap, at the distance of 6 yards from the end of the liae and in 
its continiiatkm ? 

CASE TV. 

323. Having given the first and loist termsy and the common 
difference, to find the number of terms, 

1. The first term of an arithmetical progression is 5, the com- 
mon difference 4, and the last term 41 : what is the number of 
terms? 

Analysis. — Since the last term is equal operation. 

to the first term added to the product of the 41 — 5 = 36 
common difference, by 1 less than the num- 4)3 6( =9 

ber of terms (Art. 320), it follows that, if 9 + 1 = 10 No. terms, 
the first term be taken from the last term, 

the difference will be equal to the product of the common difference 
by 1 less than the number of terms : if this be divided by the com- 
mon difference, the quotient will be 1 less than the number of terms. 

Rule. — Divide the difference of the two extremes hy the com- 
mon difference, and add 1 to the quotient : the sum will he the 
number of terms, 

EXAMPLES. 

1. A farmer sold a number of bushels of wheat ; it was 
agreed that for the first bushel he should receive 50 cents, and 
an increase of 9 cents for each succeeding bushel, and for the 
last he received $500 : how many bushels did he sell ? 

2. A person proposes to make a journey, and to travel 15 
miles the first day, and 33 miles the last, with a daily increase 
of 1^ miles : in how many days did he make the journey, and 
what was the whole distance travelled ? 

3. I owe a debt of $2325, and wish to pay it in equal install- 
ments, the first payment to be $575, the second $500, and 
decreasing by a common difference, until the last payment which 
is $200 : what will be the number of installments ? 



323. Having given the first and last terms and the common difference, 
how do joM find the number of terms \ 
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GEOMETRICAL PROGRESSION. 

324. A Geombtbical Progression is a series of terms, 
each of which is derived from th^ preceding one, by multiply- 
mg it bj a constant number. The constant multiplier is called 
^e rcUio of the progression. 

325. If the ratio is greater than 1, each term is greater than 
the preceding one, and the series is said to be increasing. 

If the ratio is less than 1, each term is less than the preced- 
ing one, and the series is said to be decreasing; thus, 

1, 2, 4, 8, 16, 82, &c. — ^ratio 2 — ^increasing series : 

32, 16, 8, 4, 2 1, &c. — T&tio^ — decreasing series. 

The several numbers resulting from the multiplication aro 
called terms of the progression. The first and last are called 
the extremes^ and the intermediate terms are called means. 

326. In every Geometrical, as well as in every Arithmetical 
Progression, there are five parts : 

1st : The first term ; 
2d : The last term ; 
3d : The common ratio ; 
4th : The number of terms ; 
5th : The sum of all the terms. 
If any three of these parts are known, or given, the remain 
ing ones can be determined. 

324. What is a geometrical progression T What is the constant multi- 
plier called! 

325. If the ratio is greater than 1, how do the terms compare with each 
other 1 What is the series then called! If the ratio is less than 1, how 
do they compare 1 What is the series then called 1 What are the several 
numbers called ? What are the first and last terms called 1 What are the 
intermediate ones called 1 

326. How many parts are there in every geometrical progression! 
What are they 1 How many must be known before the others can be 
found 1 
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OASE I. 

327. Having given the first temiy the ratioy and the number 
ofterm$y to find the last term. 

1. The first term is 4, and the common ratio 8 : what is the 
5th term ? 

Analysis. — The second term is formed by operation. 

multiplying the first term by the ratio; the 3X3X3X3=81 
third term by multiplying the second term 4 

by the ratio, and so on ; the number of mul- Ans, 324 

tiplicators being 1 less than the number of 
terms: thus, 

4 = 4, Ist temiy 
3x4= 12, 2d term, 
3x3x4= 36, 3d term, 
3x3x3x4= 108, 4th term, 
8x3x3x3x4= 324, 5th term. 
Therefore, the last term is equal to the first term multiplied 
by the ratio raised to a power 1 less than the number ofterm^. 

Rule — Raise the ratio to a power whose exponent is 1 less 
than the number oftermSy and then multiply this polher by the 
first term, 

EXAMPLES. 

1. The first term of a decreasing progression is 2187 ; the 
ratio is |^, and the number of terms 8 : what is the last term ? 

Note. — The 7th power of ^ is -yjy ; this operation. 

multiplied by the first term, 2187, gives 1, (J)^ = iAt 

the last term. (-^^ x 218.7 = 1. 

2. The first term of an increasing geometrical series is 8, 
the ratio 5 : what is the 9th term ? 

3. The first term of a decreasing geometrical series is 729, 
the ratio \ : what is the 10th term ? 

6il. Knowing the first term, the ratb, and the number of terms, how do 
you find the last term f 
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4. If a fanner should sell 15 bushels of wheat, at 1 mOl for 
the first bushel, 1 cent for the second, 1 dime for the third, and 
so on ; what would he receive for the last bushel ? 

5. A man dying left 5 sons, and bequeathed his estate in the 
following manner ; to his executors $100 ; his youngest son was 
to have twice as much as the executors, and each son to have 
double the amount of the next younger brother : what was the 
eldest son's portion ? * 

6. A merchant engaging in business, trebled his capital once 
in 4 years ; if he commenced with $2000, what will his capital 
amount to at the end of the 12th year ?' 

7. A farmer wishing to buy 16 oxen of a drover, finally 
agreed to give him for the whole the cost of the last ox only. 
He was to pay 1 cent for the first, 2 cents for the second, and" 
doubling on each one to the last ': how much would they cost 
him? 

CASE II. 

328. Knowing the two extremes and the ratio, to find the sum 
of the terms, 

1. What is the sum of the terms of the progression 2, 6, 18, 
54,162? 

OPERATION. 

' 6 + 18 + 54 -j- 162 + 486 ^ 3 times. 

2 + 6 + 18 + 54+162 = 1 tim e. 

486 — 2 = 2 tunes. 

48.6 - 2 484 ^ .^ 
—^— = -^ = 242 sum. 

Analysis. — ^If we multiply the terms of the progression by the 
ratio 3, we have a seeond progression, 6, 18, 54, 162, 486, which is 
3 times as great as the first. If from this we subtract the first, the 
remainder, 486 — 2, will be 2 times as great as the first; and if this 
remainder be divided by 2, the quotient will be the sum of the terras 
of the first progression. 

328. Knowing the two extremes and the ratio, how do you find the sam 
of the terms 1 
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But 486 is the product of the last term of the given progression 
multiplied by the ratio, 2 is the first term, and the divisor 2, 1 less 
than the ratio : hence, 

Rule. — Multiply the last term by the ratio ; take the differ* 
ence between this product and the first term and divide the remain* 
der by the difference bettoeen 1 and the ratio. 

Note. — When the progression is increasing^ the first term is sub- 
tracted from the prod.uct of the last term by the ratio, and the divisor 
is found by subtracting 1 from the ratio. When the progression is 
decreasing^ the product of the last term by the ratio is subtracted 
from the first term, and the ratio is subtracted from 1. 

^ EXAMPLES. 

1. The first term of a' progression is 4, the ratio d, and the 
last term 78722 : what is the sum of the terms ? 

2. The first term of a progression is 1024, the ratio ^, and 
the last term 4 : what is the sum of the series ? 

3. What debt can be discharged in one year by monthly 
payments, the first being $2, the second $8, and so' on to the 
end of the year, and what will be the last payment ? 

4. A gentleman being importuned to sell a fine horse, said 
that he would sell him on the condition of receiving 1 cent for 
the first nail in his shoes, 2 cents for the second, and so on, 
doubling the price of every nail : the number of nails in each 
shoe being 8, how much would he receive for his horse ? 

5. A laborer agreed to thresh 64 days for a farmer on the 
condition that he should give him 1 grain of wheat for the first 
day's labor, 2 grains for the second, and double each succeeding 
day : what number of bushels would he receive, supposing a 
pint to contain 7680 grains, and what number of ships, each 
carrying 1000 tons burden, might be loaded, allowing 40 bushels 
to a ton ? 
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ANALYSIS. 

1. If 12 yards of doth cost t48,36, what will 7 yards cost ? 

Analtsis. — One yard of ololh will cost -^ as much as 12 yards : 
since 12 yards cost $48,36, one yard will cost ^ of $48,36 = $4,03 : 
7 yards will cost 7 times as much as 1 yard, or 7 times ^ of $48,36 
= $28.21 ; therefore, if 12 yards of cloth cost $48,36, 7 yards will 
cost $28,21. 

OPERATION. * 



4,03 



X j^ X J = $28,21 ; or 



n 



4,08 



$28,21 Am. 

8. If 27 pounds of butter will buy 45 pounds of sugar, how 
much butter will buy 86 pounds of sugar ? 

ANALTsis.-^One pound of sugar will buy -^ as much butter as 45 
pounds, or -^ of 27i&5. of butter : 36 pounds of sugar -viill buy 36 
limes as much butter as 1 pound of sugar, os 36 times ^ of 272&f.« 
whichi8J4[^=21f/65. 

OPERATION. 



""^ 



27 



108 



21f /i*. hu. 



8 

tt 1 36 108 ^,,,^ 

5 

8. What will 6f cords oi wood cost, if 2} cords cost ^7^? 

Analysis. — Since 2| cords = ^ cords of wood costs $7^ = $^ 
one cord will cost as many dollars as -l^ is contained times in y , 
or $3 : 6} cords = ^ cords, will cost ^ times as much as 1 oord \ 
that is, $3 X y = $V = $20,25. 



OPERATION. 



4-h--.-T=*^--- 



H 




27 



81,00 



$20,25 Ans. 
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Note. — The fractional part of a dollar may always be reduced to 
cents by annexing two ciphers, and to mills by annexing three. 

4. A farmer sold a number of cows, and had 12 left, which 
was ^ of the number sold ; if the number sold be divided bj 
J of 9^, the quotient will be J the number of dollars he received 
per head : how much did he receive per head for his cows ? 

Analysis. — 12 is |- of 3 times 12 = 36, the number of pows sold ; 
36 divided by | of 9J=7, the quotient, y, is -^ of 5 times ^=^^ 

= $25f . 



12 a 
yXjX 



5. What will 20 bushels of barley cost, in dollars and cents, 
at 7 shillings a bushel, New York currency ? 

Notes. — 1 . Although United States money is expressed in dollars, 
cents, and mills, still in most of the States the dollar (always valued 
at 100 cents) is sometimes reckoned in pounds shiJ lings and pence; 
thus. 

2. In the New England States, in Indiana, Illinois, Missouri, 
Virginia, Kentucky, Tenneaee, Mississippi, and Texas, the dollar is 
reckoned at 6 shillings; in New York, Ohio, and Michigan, at 8 shil- 
lings ; in New Jersey, Pennsylvania, Delaware, and Maryland, at 
75. 6d. ; in South Carolina and Georgia, At 4s. 8d, ; in Canada and 
Nova Scotia, at 5 shillings. 

3. It often occurs that the retail price is given in shillings and 
pence, and the result or cost is required in dollars and cents. 

Analysis. — Since 1 bushel of barley co^ts 7 shillings, 20 bushels 
will cost 20 times 7 shillings, or 140 shillings; and as 8 shillings 
make 1 dollar, New York currency, there will be as many dollars as 
8 is otrntaised times 140 z $17,50. 



OPERATION. 

4x8 5 180 .„„ „ t 
3X28^^1= 7=*25f;or7^5 


12 
3 

t 

5 


7 


180,00 




$25,71f Ans. 
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OPERATION. 



20 X 7^8 = $17i; or ^ $ 



%r 



35,00 



$17,50 Am. 

6. What will be the cost of 72 bushels of potatoes, at 85. M. 
per bushel, New York currency ? 



OPERATION. 



13 



Or, 



"H 



117,00 



$29,75 Am. 



n 
39 



117,00 



$29,75 Am. 



Note. — ^When the pence is an aliquot part of a shilling, the price 
may be reduced to an improper fraction, which will be the multiplier 
in the denomination of shillings ; thus, 35. 3rf. = 3^5. = ^^j. : or, the 
shillings and pence may be reduced to pence; thus, 3*. 3rf. =39rf., 
in which case the product will be pence, and must be divided by 96, 
the number of pence in $1. 

7. What will 12^ pounds of tea cost at 6*. %d. a ponnd^ 
Pennsylvania currency ? 



■ t 


20 


Ant. 


OPERATION. 

Or, 


9 ^ 
9 


25 

^0* 


9 


100 


106,00 




$11* 




$11,11^ Am. 



Note. — In the last example the multiplier is 65. 8J. = Gf*. = y*.* 
or 8(ki. The divisor is 75. 60?. = 7^5. = ^5., or 90d. Hence, to find 
the cost of articles in dollars and cents, when the price is in shillings 
and pence, 

Multiply the commodity by the price, and divide the product 
by tfie value of a dollar ^ expressed in the unit of the price. 

1^ 
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8. How many days work at 10*. Be/, a day, mast be given 
for 18 bushels of com at 5^. lOd. a bushel ? 



OPERATION. 





n 



1$' 

2 



Or, 



m 



10 days Ans. 



10 



10 days Ans. 

Note. — ^The same rule applies in this as in the preceding examples, 
except that the divisor is the price of the articles received in pay- 
ment, reduced to the same unit as the price of the article bought. 

9. What will 5cwL of coffee cost, at 1*. 4d. per pound, New 
York currency ? 

OPERATION. 

25 



JSI 



3 



Or, 



3 



H 



250 



3 



4 
25 



2 



250,000 



$83,333^ Ans. $83,333^ Arts. 

NoTX. — Reduce the cwts. to lbs, by multiplying by 4, and then by 
25, after which proceed as in the preceding examples. 

10. A merchant bought a numbei; of bales of cloth, each 
containg 133 J yards, at the rate of 12 yards for $11, and sold 
it at the rate of 8 yards for $7, by which he lost $100 in the 
trade : how many bales were there ? 

Analysis. — Since he paid $11 for 12 yards, for 1 yard he paid -^ 
of Si 1, or ^ of $1 ; and since he received $7 for 8 yards, for 1 yard 
he received -J^ of $7, or •( of $1. He lost on 1 yard the difiiirenoe 
between {^ and i ^ -ff o( b. dollar. Since his whole loss was $100, 
he had as many yards as ^ is contained times in 100 = 2400 yards; 
and there were as many bales as 133J (the number of yards in 1 
Vale) is contained times in the whole number of yards = 18 bales. 



oprration. 



OOO -f A^) -^ l^H = 18 4ns. 



Or, 



1 

m 



100 » 
ISbalet^Mt 
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^ 11. A can mow an acre of grass in 4^ hours; B, in 6J 
hours ; and C, in 7^ hours : how many days, working 6f hours, 
would they require to mow 13^ acres ? 

Analysis.— Since A can mow an acre of grass in 4 J hours, B, in 
6\ hours, and C in 7J- hours, A can mow |, B, ^, and C ^ of aii 
acre in 1 hour. Together they can mow ^ + ^-|-^ = || of an 
acre in 1 hour; and to mow 1 acre, they will require as many hours 
as If is contained times in 1 =fj hours : to mow 13| acres, they 
will require 13| times 4f = 27 hours, and working 6| hours each 
day, will require 4 days. 

OPERATION. 

< 

4 















OPERATION. 


2 




4 




3 


23 




9 


+ 


25 


+ 


22 


~45 


hours. 



Or ^ 



4 days Arts. 

12. A person employed three men, A, B, and C, to do a 
piece of work for $132,66. A can do the work alone in 28^ 
days, working 12 hours a day; B can do it in 25 days, working 
8 hours a day; and C can do it in 16 days, working 11^ 
hours a day. In what time can the three do it, working to- 
gether, 10 hours a day, and what share of the money should 
each receive ? 

Analysis. — Since A can do the work in 23 J days, working 12 
hours each day; B, in 25 days, working 8 hours eaCh day; and C, 
in 16 days, working 11 J hours each day, A can do the same work in 
280 days, B, in 200 days, and C, in 180 days, working 1 hour each 
day : then A, B, and C, can do -j^ + ^ + ^-J^ = y||^ of the 
work' in 1 day, working 1 hour; by working 10 hours, they will do 
10 times as much ; or the work done in 1 day, of 10 hours, will be 
denoted by ff^^ j and the number of days, necessary to do the whole 
work, will be expressed by the number of times which 1 contains 

From the preceding analysis, it will be observed that in any given 
time A can do 250 parts of the work, while B can do 20'0, and C 1 80 
parts : the three together perform 660 parts, of which A does |fj 
= H; B,iH = ^J; C,iH = A; therefore, A must have H» 
B, ^, and 0, ^ of Si 32,66. 
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OPERATION. 

23J X 12 = 280 280 + 200 + 180 = 660 

25 X 8 = 200 2|a. = j* of $132,66 = A's $56,28 

16 X Hi =180 §i§ = i? " " =B*8 $40,20 

^+i^+jh=^i^ m = ^ '' " =C's $36,18 

13. If 336 men, in 5 days, working 10 hours each day, can dig 
a trench of 5 degrees of hardness, 70 yards long, 3 yards wide, and 
2 yards deep ; how many days of 12 hours each, will 240 men 
require to dig a trench 36 yards long, 5 yards wide, and 3 yards 
deep, of 6 degrees of hardness ? 

Analysis. — Since 336 men require 5 days of 10 hours eachj to dig 
a trench, it will take 1 man 336 times 5 days of 10 hours each, and 
10 times (336 x 5) days of 1 hour each; to dig the same trench. To 
dig a trench 1 • yard long, will require -^ as much time as to dig one 
70 yards long ; to dig one 1 yard wide, \ as much as 3 yards wide ; 
to dig one 1 yard deep, J as much as 2 yards deep ; and to dig one 
of 1 degree of hardness ^ as much as to dig one of 5 degrees of 
hardness. 240 men can dig a trench 1 yard long, 1 yard wide, 1 yard 
deep, and of 1 degree of hardness in ^^ of the time that 1 man can 
dig the same, and in ^ as many days of 1 2 hours each, as of 1 hour 
each ; but to dig one 36 yards long, will require 36 times as much 
time as to dig one 1 yard long ; to dig one 5 yards wide, 5 times as 
much as 1 yard wide ; to dig one 3 yards deep, 3 times as' much as 
1 yard deep ; and to dig one of 6 degrees of hardness will require 
6 limes as much time as to dig one of 1 dogree of hardness. 



OPERATION. 

1 $0 $ ^ $ t0 it i 1 I I 



Or, 



X 



m 

♦1 

9 days Ans, 
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N^B.— The priuciple of the above analysis is this : 1st. Find how 
many hours it will take 1 man to dig 1 cubic yard of trench ; this is 
done in the first part of the analysis. 2d. Find how long it will take 
240 men, working 12 hours a day, to dig the required trench, working 
at the same rate ; this is done in the second part of the analysis. 

14. If 20 cords of wood are equal in value to 6 tons of hay, 
and 5 tons of hay to 36 bushels of wheat, and 12 bushels of 
wheat to 25 bushels of corn, and 14 bushels of corn to 56 
pounds of butter, and 72 pounds of butter to 8 days of labor ; 
how many cords of wood will be equal to 16 days of labor? 

Analysis. — Since 20 cords of wood are equal to 6 tons of hay, 
1 ton of hay is equal to J of 20 cords of wood, or ^ cords ; 5 tons 
are equal to 5 times ^, or y cords ; sinco 5 tons of hay, or <^ of a 
cord of wood are equal to 36 bushels of wheat, 1 bushel of wheat is 
equal to ^ of V = li cords, and 1 2 bushels of wheat are equal to 
12 times -JJ = y cords ; and since 12 bushels of wheat, or y cords 
of wood are equal to 25 bushels of corn, 1 bushel of corn is equal to 
^ of y = f of a cord of wood, and 14 bushels of corn arc equal to 
14 times |-= V cords ; and since 14 bushels of corn, or ^ cords of 
wood are equal to 56 pounds of butter, 1 pound of butter is equal 
^ of y = ^ of a cord, and 72 pounds of butter are equal to 72 
times -^ = 4 cords of wood ; and since 72 pounds of butter or 4 cords 
of wood are equal to 8 days' labor, 1 day's labor is equal to J of 
4 = ^ cord of wood, and 16 days labor are equal to 16 times -^ of a 
cord, or 8 cords of wood. 

OPERATION. 

20 1 5 1 12 1 14 1 72 1 16 o ,,^, . ^, 
— v' — V — V — V — V — V — V — V — V — V — ^^ o corcis : or. 
J XgXjXggX J XggX J XggX J XgX J 






It 
u 



8 cords. Am. 

Note. — This and similar examples fall under what is called the 
Chain Rule. In analyzing, then, always commence with the term 
which is of the same name or kind as the required answer. 



Digitized byCjOOQlC 



334 ANALYSIS. 

15. A, B, and C, put in trade $5626 : A^s stock was m 5 
months, B's, 7 months, and C*8, 9 months. They gained $1260, 
which was so divided that A received $4 as often as B had $5, 
and as often as C had $3. After receiving $2164,50, B ab- 
sconded. "What was each one's stock in trade, and how much 
did A and C gain or lose by B's withdrawal ? 

Analysis. — Since A received $4 as often as B had $5, and as often 
ais C had $3, if the whole gain were divided into 12 equal parts, A 
would have ^, B, ^, and C, ^, of $1260, or A would have $420, 
B, $525, and C, $315, Now. if their respective gains be divided by 
the number of months each one's stock continued in trade, the quo- 
tients will represent their monthly gains, viz., A's will be $420 -~ 5 
= $84 ; B's, $525 -r 7 = $75 ; and C's. $315 -r 9 = $35, which 
gives $194 as their whole gain for 1 month. 

But since each one's share of the gain for a given time will be to 
the whole gain for the same time, as each one's stock to the whole 
Btock ; it follows that, A will have ^, B, -^j and C, ^, of the 
whole stock, or A will have $2436, B, $2175, and C, $1015. When 
B ran away he was entitled to his original stock $2175, and his share 
of the gain for 7 months, that is, to $2175 + $525 = $2700; but as 
he took away only $2164,50, A and'C gained $535,50 by his with- 
drawal, which must be divided between them in the ratio of their 
investments, or as 4 to 3 ; therefore, A will have 4, and C f of B's 
unclaimed portion, or A will have $306, and C $229.50. 

OPERATION. 

4 4. 5 + 3 == 12. 

A's whole gam = ^ of $1260 = $420 
B's « « = t4 " " = $525 
Cs " " = ^ " « = $315 

A's monthly gain = $420 -f 5 = $84 
B's « " = $525 ~ 7 = $75 
C*8 " ** = $315 -f 9 = $85 

$194 

A*8 stock = j%*j- of $5626 = $2486 
B*s •* = ^ " « = $2175 
C's " = ^ « « = $1015 
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$2175 + $525 - $2164,50 = $535,50, what B left. 
f of $585,50 = $306 A's share of it 
f « " = $229,50 B'8 share of it 
16. Mr. Johnson hought goods to the amount of $2400, J to 
be paid in 3 months, -J^ in 4 months, ^ in 6 months, and the 
remainder in 8 months : what is the equated time for the pay- 
ment of the whole ? 

Analysis. — $800 to be paid in 3 months, is the same as $1, to be 
paid in 2400 months ; $G00, in 4 months, the same as $1 in 2400 
months; $600, in 6 months, the same as $1, in 3600 months; and 
$400 in 8 months, the same &s $1, in 3200 months. Then $1, payable 
in 2400 + 2400 + 3600 + 3200 = 11600 months, is the same aa 
$2400 in j^ of 11600 months, which is 4| months = 4 months 25 
days, the equated time of payment. 

OPERATION. 

800 X 8 = 2400 
600 X 4 = 2400 
600 X 6 = 8600 
400 X 8 = 8200 



2400 11600 

11600 -T- 2400 = 4fmo. = 4mo. 25da. Am, 

17. What will be the interest on $60,48 for 1 year 8 months, 
at 7 per cent ? 

ANALT8is.-»-Since the interest on $1 for 1 year is 7 cents, or seven 
hundredths of $1, the interest on $60,48 for 1 year, will be $60,48 
X .07 = $4,2336. The interest for 1 month will be -^ as much as 
for 1 year or ^ of $4.2236 = $0.3528, and for \yr, 3mo. = 15 
months, it will be 15 times as much as for 1 month, or $0,3528 X 15 
= $5,292. 

OPERATION. 

5,04 



($60,48 X. 07 -M2)xl5=$5.292^n«. Or, Xf 



0M 
.7 
15 



$5,292 Ans. 

18. What will be the interest on $88,92, for Smo. 20(fa., at 
7 per cent? 
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Analysis. — Since the interest on $1 is 7 cents for 1 year, the in* 
terest on $88,92 for 1 year will be $88.92 X .07 = $6.224 ; the in- 
terest for 1 month will be ^^ of $6,224 = $0,5187; and since the 
number of days divided by 30 will give the value of those days in 
decimals of a month (Art. 222) 20^a. = .6j months. The interest 
for Smo. 20da. = 8.6f months, will be 8.6|- times as much as for 1 
month = 0.5187 X 8.6f = $4.4954. 



(I8( 


OPERATION. 

J,92 X .07^12) X8.6|=:$M954 Am. 
.07 Or, . . 1% .07 26 

26 ^'''t^ m^^ 




$4.4954 


*4.4954 Ans. 



19. A liquor merchant mixed together 25 gallons of brandy 
at $1,60 a gallon, 25 gallons at $1,80, 10 gallons at $2,50, and 
20 gallons of water; what was the value of 1 gallon of the 
mixture, and what was the gain on a gallon if he sold it at the 
average price of the liquor ? 

Analysis. — The value of 18 gallons of water would be ; of 25 
gallons of brandy at $1,60 a gallon would be $1,60 x 25 = $40; of 
25 gallons at $1.80, would be $1.80 x 25 = $45 ; of 10 gallons at 
$2,50, would be $2,50 X 10 = $25. 25 -f 26 + 10 gallons of 
brandy + 18 gallons of water = 80 gallons, the amount of the 
mixture ; and $40 + $45 + 25 = $110, the value of the mixture ; 
hence, if 80 gallons are worth $110, one gallon is worth -^ of 
$110 = $l,37i. But 26 + 25 + 10 = 60 gallons of brandy, are 
worth $110, and $110 -5- 60 = $1,83 J, the average price per gallon 
of the brandy ; therefore $1,83J- — $1,371 = 45f cents, the gain on 
1 gallon. 

OPERATION. 

18 X = 00* 
25 x^l.60 = 40 
25 X 1.80 = 45 
10 X 2.50 = 25 
80 110 

$110-4-80=$l,87^ value: $ll0-^60i=:$1.83^ average price, 
%lfi^ - $l,37i = «0,45f. 
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20. A merchant has three kinds of doth, worth $lf, $2J, 
$3|- a yard : what is the least number of whole yards he can 
sell, to receive an average price of $2^ a yard ? 

Analysis. — If he sells' 1 yard worth $lf, for $2^, he will gain 
|[ of a dollar ; to gain 1 dollar he must sell as many yards as J is 
contained times in 1, or -J yards. But since he is neither to gain or 
lose by the operation, if he gains on one kind, he must lose an equal 
sum on some other ; hence, he must sell some that is worth more 
than the average price. If he sell 1 yard worth $3f for $2i, he will 
lose f of a dollar, and to lose $1, he must sell -| of a yard. There- 
fore, to make the loss equal to the gain, he must sell ^ of a yard at 
$3f a yard, as often as he sells ^ of a yard at $ If a yard. 

If he sells 1 yard worth $2j, for $2i, he gains -J^ of a dollar, and 
to gain Si he must sell 4 yard^j hence, to keep the average price, he 
must lose as much on some other, and as he can only lose on that at 
$3|- a yard, he must sell enough of that to lose $1, which would be 
^ of a yard ; therefore, as often as he sells f yards at $lf a yard, he 
must sell -f yards at S3f a yard ; and as often as he sells 4 yards at 
$2^ a yard, he must sell -| yards at $3J a yard. 

But since it is desirable to have the proportional parts expressed in 
the least whole numbers, we may multiply the numbers by the least 
common multiple of their denominators, and divide the products by 
their greatest common factor; this being done, we obtain in the 
above example, 3 yards at $1 J a yard, 10 yards at $2 J a yard, and 
4 yards at $3| a yard. 

OPERATION. 



n 



,h 



6 




6 


3 




20 


20 


10 


4 


4 


8 


4 



21. The hour and minute hands of a clock are together at 
12 o'clock : when are they next together ? 

Analysis. — Since the minute hand passes ov^r 60 minute spaces 
while the hour-hand passes over 5, the minute-hand passes over 
12 minute spaces while the hour-hand passes over 1, gaining 11 
minute spaces on the hour-hand in 12 minutes of time ; the minute- 
hand requiring one minute of time to pass over 1 minute of space. 
Hence, in 1 minute of time, the minute-hand gains on the hour-hand, 
^ of a minute space. 
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When the minute-hand returns to 12, the hour-hand will be at 1, 
and will require the minute-hand to gain 5 minute spaces. As the 
minute-hand passes over ^f the space gained, to gain 5 minute spaces 
it must pass over ^ of 5 = ^ J = 5^ minute spaces, requiring 6^ 
minutes of time = 5mi. 27^sec., which added to 1 o'clock, gives 
Ihr. 5mi. 27 -^sec. 

Second Analysis. — ^In 12 hours the minute-hand passes the hour- 
hand 11 times, consequently, if both are at 12, the minute-hand will 
pass the hour-hand the first time in -^ of 12 hours, or Ihr. 5mi, 
27^sec. It will pass it the second time in -^ of 12 hours, and so on. 

OPERATION. 

5 X 44 = ff = ^T^r^'* = 5»*'« 27-^er., which add^d to 
Ikr, = Ihr. 5mi. 27-ppSfc. Arts. 

21. An apple boy bought a certain number of apples at the 
rate of 3 for 1 cent, and as many more at 4 for 1 cent, and 
selling them again at 2 for 1 cent, he found that he had gained 
15 cents : how many apples had he ? 

Analysis. — Since he bought a number of apples at 3 for a cent, 
and as many more at 4 for a cent, he paid J- of a cent apiece for the 
first, and •}- of a cent apiece for the second Jot : then, i-\- \ = -fi of 
a cent, what he paid for one of each, and A "^ ^ = ^ of a cent, the 
average price for all he bought. Since he sold at 2 for a cent, or ^ a 
cent a piece, he must have gained on each apple the difference be- 
tween •)■ and -fj^-ffof a cent ; hence, to gain 1 cent he must sell 
as many apples as -jj^ is contained times in 1 = 4<( apples, and to 
gain 15 cents he must sell 15 times as many, or 4| x 15 » 72 apples. 

OPERATION. 

1 -i- ^ = 4|, 4^ X 15 = 72 apples. Ana. 

22. A gentleman left to his three sons, whose ages were 
13, 15 and 17 years, $15000, to be divided in such a manner, 
that each phare being put at interest, at 7 per cent, should 
give to eacli son the same amount when he attained the age of 
21 years : what was the share of each ? 
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ANAI.TBIS, — By the queation their respeetire shares would be at 
interest 8, 6 and 4 years. 

Find the present worth of $1 for 8, 6 and 4 years, respectively: 
They are $0,6410256 ^-, $0,7042253+, and $0,78125. These sums 
being put at interest at 7 per cent, will each amount to $1 at the 
expiration of their respective times ; and the sum of these nu mbers, 
$0,6410256 + $0,7042253 +$0,78125=$2,1265009+ is the amount, 
which being so distributed among them, will produce $1 to ^ch. If 
each number be divided by the sum, $2,1265009, the quotients will 
denote the parts of $1, which according to the conditions of the 
question, each person should receive, and which put at interest will 
produee equal amounts at the end of their respective times ; there- 
fore, each person will receive for his entire share 15000 like parts of 
one dollar. 

OPERATION. 

$1 -^ 1.5^ = $0,6410256 + present worth of $1 for 8 years. 
$1 -^ 1.42 = $0,7042253 + " " " 6 « 

$1 -i- 1.28 = $0J8125 « « « 4 " 

$2,1265009 
S0,6410256 -7- 2.1265 x 15000 - $4521,694 
$0,7042253 + 2.1265 x 15000 = $4967,494 
$0,78125 -^ 2.1265 x 15000 = $5510,815 

23. A, B, C, and D, agree to do a piece of work for |312. 
A, B, and C, can do it in 10 days ; B, C, and D, in 7^ days ; 

C, D, and A, in 8 days ; and D, A, and B, in 8^ days. In how 
many days can all do it, working together ; in how many days 
can each do it working alone ; and what part of the pay ought 
each to receive ? 

Analysis. — Since A, B, C, can do the work in 10 days, they can 
do -^ = ^^ of it in 1 day : since B, C, D, can do it in 7^ days, they 
can do ^ = ^y^ of it. in 1 day ; since C, D, A, can do it in 8 days, 
they can do ^ = ^^ of it in 1 day; and since D, A, B, can do it in 
8f days, they can do ^ = -^ of it in 1 day ; hence, A, B, C, and 

D, by working 3 days each, will do -^ + ^ + ^0+ ^ = ^ 
of the work, and in 1 day they will do J of ^^ = '^. It will then 
take them as many days to do the whole as -f^ is contained times in 
1 = 6^ days. 
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By subtracting, in succession, what the three can do in 1 day, when 
they work together, from what the four can do in 1 day, we shall 
have what each one will do in 1 day ; viz., -^ — -^ = -j^, what 
D will do in 1 day ; -f^ ~ -j^ = yj^, what A can do in 1 day ; 
^ - ^ = tJtt) ^^^ B can do in 1 day ; ^ - ^ = ^, what 
C can do in 1 day. It will take each as many days to do the whole 
work as the part which he can do in 1 day is contained times in 1 ; 
viz., 1 -I- j^ = 40 days, A's time to do it ; 1 j- ^It = 30 days, B's ; 
1 -^ T*ir *= 24 days, C's ; 1 ^ ^k = ^H ^^^ys, D's. 

Then, 40 + 30 + 24 + 17^ = 1 1 1| days ; hence, A should have 

40 30 - 

— of $312 =$112,28^; B, — of $312 = $84,2l44f ; 

24 174- 

C, -— of $312 = $67,37 ^; and D, —^ of $312=$48,12||J- 

OPERATION. 

^ = ^^, what A, B, C, does in 1 day. 
T^ = ^ij^, " B,C,D, " « 
i =^, " C, D, A, « « 
^ = ,^3^, " D,A,B, « " 

T^+T^ + T^^-f-i^ = T¥?r» what A, B, C, and D, can 
do in 3 days. 

yVir "^ 3 = ^j^, what A, B, C, and D, can do in 1 day. 
iVV "~ T*^ = xflT what A can do in 1 day ; 1 -r- yf^ = 40cia. 
B, " « 1 -^ j^^ =. SOda. 

r>, " " i-:-yk = i7ic/. 

To do the whole work alone, A will require 40 days, B, 30 

days, C, 24 days, and D, 17| days. 

40 + 30 + 24 + 17| = lllf 

40 
1312 X Yj^=lll2,28^, A's share. 

SO 
IS12 X j^^=« 84,21 III, B's « 

1812 X if^=» 67,87^, Cs « 

1812 X ^^=^ 48,12fff, D's « 

'*812,b0 amount paid to A, B, C. and D. 
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24. A person owning f of a vessel, sells |- of his share for 
$1736 : what was the value of the whole vessel ? 

25. If a man performs a journey in 7|^ days, travelling 14f hours 
a day, in how many days will he perform the same journey, 
by travelling 101- hours a day ? 

26. If ^ of a pole stands in the mud, 2 feet in the water, and 
^ above the water, what is the length of the pole ? 

27. After spending J- of my money, and ^ of the remainder^ 
I had $1062 left : how much had I at first ? 

28. Suppose a cistern has two pipes, and that one can fill it in 
7^ hours, and the other in 4^ hours : in what time can both fill 
it running together ? 

29. If 54 yards of ribbon cost $9, what will 26 yards cost ? 

30. If 2 acres of land cost i of f of | of $300, what will 
J^ of f of lOf acres cost ? 

31. There is a regiment of soldiers to be clothed: each suit is 
to contain 3 J yards of cloth 1|. yards wide : how much shal- 
loon that 18 ^ yards wide is necessary for lining ? 

32. How much tea at 7s, Qd. a pound must be given for 234 
bushels of oats, at 3s. M. a bushel. New York currency ? 

33. What will 3 pipes of wine cost at 2«. dd, per quart. New 
England currency ? , 

34. A gives B 165 yards of cotton cloth, at 2s* Qd. per yard, 
Missouri currency, for 625 pounds of lump sugar : how much 
was the sugar worth a pound ? 

35. If the expense of keeping 1 horse 1 day is 3s. Ad. Canada 
currency, what will be the expense a£ keeping 4 horses 8 weeks 
at the same rate ? 

36. Bought 10 bales of cloth, each bale containing 14 pieces, 
and each piece 22^ yards, at 10«. 8^. per yard, Illinois cur- 
rency : what was the cost of the cloth ? 

87. A has 7 Jca;/. of sugar, worth 12 cents a pound, for which 
B gave him 12^ wt. of flour : what was the flour worth a pound ? 

88. What is the value of 2kkd. of molasses, at Is. 2d. per 
quart, Georgia currency ? 

89. What will be the value of 3 pieces of cloth, each piece 
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containing 24^ yards, at 4*. 6rf. per yard, Pennsylvaiiia cur- 
rency ? 

40. Bought 120 yards of cloth, at 6#. Sd» a yard, New York 
currency, and gave in payment 76 bushels of rye, at 45. 6c/. a 
bushel, New England currency, and the balance in money : how 
many dollars will pay the balance ? 

41. A merchant bought 21 pieces of cloth, each piece con- 
taining 41 yards, for which he paid $1260 ; he sold the cloth at 
$1,75 per yard : did he gain or lose, and how much ? 

42. The hour and minute hands of a watch are together at 
12 : at what moment will they be together between 5 and 6 ? 

43. How many yards of carpeting f of a yard wide will cover 
the floor of a room 18 feet long and 15 feet wide ? 

44. If 9 men can build a house in 5 months, by working 12 
hours a day, how many hours a day must the same men work 
to do it in 6 months ? 

45. B and C can do a piece of work in 12 days : with the 
assistance of A they can do it in 9 days : in what time can A 
do it alone ? 

46. A can mow a certain field of grass in 3 days, B can do 
it in 4 days, and C can do it in 5 days : in what time can they 
do it, working together ? , 

47. Divide the number 480 into 4 such parts that they shall 
be to each other as the numbers 3, 5, 7 and 9 ? 

48. What length of a board that is S^ inches broad, will make 
a square foot ? 

49. The provisions in a garrison were suflScient for 1800 
men, for 12 months ; but at the end of 3 mont^ it was rein- 
forced by 600 men, and 4 months afterwards, a second rein- 
forcement of 400 was sent in : how long would the provisions 
last after the last reinforcement arrived ? 

50. A merchant bought a quantity of broadcloth and baize 
for $488,80; there was 117^ yards of broadcloth, at $3\ per 
yard ; for every 5 yards of broadcloth he had 1^ yards of 
baize.: how many yards of baize did he buy, and what did it 
cost him per yard ? 



Digitized byVjOOglC 



PBOMI80UOU8 EXAMPLES. 348 

5.1. If the freight of 40 tietces of sugar, each weighicg 3} 
cwU^ for 150 miles, costs $42, what must be paid ior tlie freight 
of lOhkd. each weighing 12cwt, for 50 mil^ ? 

52. If 1 pound of tea be equal in value to 50 oranges, and 
70 oranges be worth 64 lemons, what is the value of a pound 
of tea, when a lemon is worth 2 cents ? 

53. What amount nuist be discounted, at 7 per cent, to make a 
present payment of a note of $500, due 2 years 8 months hence ? 

54. If the interest on $225 for 4^ years is|91,12i, what 
would be the interest on $640 at the same rate for 2^ years ? 

55. A farmer having 1000 bushels of wheat to sell, can have 
$1,75 a bushel cash, or $1,80 a bushel in 90 days : which would 
be most advantageous to him, money being worth 7 per cent ? 

56. A merchant bought goods to the amount of $1575 on 9 
months credit $ he sells the ^me for SI 800 in cash : money 
being worth 6 per cent, what did he gain ? 

57. Three persons in partnership gain $482,62 ; A put in ^ 
as much capital as B, and B put in | as much as C : what was 
each one's share of the gain ? 

58. A father divided his estate, worth $9268,^, am<mg his 
4 children, giving A, \ of it, B, ^, and C, $5 as often as he gave 
D $6 : how much did each receive ? 

59. A tax of $475,50 was laid upon 4 villages. A, B, C, and 
D ; it was so distributed, that as often as A and B each paid 
$5, C paid $7, and D, $8 : what part of the whole tax did each 
village pay ? 

60. There are 1000 men besieged in a town, with provisions 
for 5 weeks, allowing each man 16 ounces a day. If they are 
reinforced by 400 men, and no relief can be afforded till the 
end of 8 weeks, what must be the daily allowance to eiach man ? 

61. A reservon: has 3 pipes, the first can fill it in 10 days, 
the second, in 16 days, and the third can empty it in '20 days : 
in what time will the cistern be filled if they are all allowed to 
run at the same time ? 

62. Two persons, A and B, are on opposite sides of a wood, 
which is 536 yards in circumference ; they begin to travel in 
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the same direction at the same time ; A goes at the rate of 11 
yards a minute, and B, at the rate of 34 yards in 3 minutes : 
how many times will B go round the wood before he over- 
takes A ? 

63. Two men and a boy were engaged to do a piece of work : 
one of the men could do it in 10 days, the other in 16 days, and 
and the boy could do it in 20 days: how long would it take 
them to do it together? 

64. A owes B $500, of which $150 is to be pftid in 3 months, 
$175 in 6 months, and the remainder in 8 months : what would 
be the equated time for the payment of the whole ? 

65. If 42 men, in 270 days, working 8^ hours a day, can 
build a wall 98f feet long, 7^ feet high, and 2J feet thick ; in 
how many days can 63 men build a wall 45J feet long, 6^ feet 
high, and 3i feet thick, working 11 J hours a day ? 

66. After one-third part of a cask of wine had leaked away, 
21 gallons were drawn, when it was found to be half full : how 
much did the cask hold ? 

67. A man had a bond and mortgage for $2500, dated July 
Ist, 1854. He is not satisfied with 7 per cent annual interest, 
and on the first day of September, 1854, he purchased 10 shares, 
of $100 each, of railroad stock, at 115. Nov. Ist, he bought 
8 shares more of the same stock, at 98 ; and on April 1st, 
1855, he bought 5 shares more at the same rate. On the first 
days of August and February, in each year, he received a regu- 
lar semi-annual dividend of 4 per cent, and at the end of the 
year (January 1st, 1856,) sold his whole stock at 99 : which 
was the more profitable investment, and how much ? 

68. A landlord being asked how much he received for the 
rent of his property, answered, that after deducting 9 cents from 
each dollar, for taxes and repairs, there remained $3014,30 : 
what was the amount of his rents ? 

69. If 165 pounds of soap cost $16,50, for how much will it 
be necessary to sell 390 pounds, in order to gain the cost of 36 
pounds ? 
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70. What is tlie height of a ^all which is 14} yards in length, 
and 1^ of a yard in thickness, and which has cost |406, it hav- 
ing been paid for at the rate of 1 10 per cubic yard ? 

71. A thief escaping from an officer, has 40 miles the start, 
and travels at the rate of 5 miles an hour ; the officer in pursuit 
travels at the rate of 7 miles an houi': how fer m!ust he travel 
before he overtakes the thief ? 

72. Two families bought a barrel of flour together, for which 
they paid $d, and agreed that each child should count half as 
much as a grown person. In <Mie family there were 3 grown 
persons and 3 children, and in the other, 4 grown persons and 
10 children ; the first family used from the flour 2 weeks, and 
the second 3 weeks : how much ought each to pay ? 

73. At t'42 a thousand, how much lumber should be given 
for a farm containing 38^., 2B^ 16P., valued at $125 an acre ? 

74. How many building lots, each 50 feet by 100 feet, can be 
made out of 2} acres of ground ? 

75. A person pays $150 for an insurance on goods, at 3|-per 
cent^ and finds that in case the goods afe lost, he will receive 
the value of the goods, the premium of insurance, and $25 be- 
sides : what was the value of the goods ? 

76. A distiller purchased 5000 bushels of rye, which he can 
have at 96 cents a bushel, ready money, or II, with 2 months' 
credit ; which would be the more advantageous to him, to buy 
it on credit, or to borrow the money at 7 per cent, and pay the 
cash? 

77. A stockholder bought f of the capital of a company at 
par ; he sold J of his purchase at par, and the remainder for 
$25000, and by the latter sale made $5000 : what was the value 
of the whole capital ? 

78. How many bushels of grain will a bin contain, that is 
Sff. 5tn. wide, 2ft. 6t//. long, and Qft. deep? 

79. If the two sides of a triangle are 75 feet and 90 feet, 
and the perpendicular to the third side 45 feet, what is the 
length of the third side ? 

80. Three travellers have 2160 miles to go before they reach 
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the end of their journey ; the first goes 80 miles a daj, the 
second 27, and the third 24: how manj days should one set out 
after another that they may arrive together ? 

81. A house which was sold a second time for 17180, would 
have given a profit of Iil420 if the second proprietor had pur- 
chased it $130 cheaper than he did : at what price did he pur- 
chase it? 

82. A piece of land of 188 acres was cleared by two com- 
panies of men, woi^ing together ; the first numbered 25 men, 
and the second 22 : the first company received $84 more than 
the second : how many acres did each company clear, and what 
did the clearing cost per acre ? 

83. I have three notes payable as follows : one for $100, due 
Feb. 12th, 1856, the second for $400, due March 12th, and the 
third for $300, due April 1st : what is the average time of pay- 
ment ? 

84. How many marble slabs, 15in. square, will it fake to 
pave a floor 32 feet long, and 25 feet wide ? What will be the 
cost at $3 a square yard for the marble, and 40 cents a square 
yard for labor ? 

85. A man, in his will, bequeathed $500 to A, $425 to B, 
$300 to C, $250 to D, and $175 to E ; but after settling up the 
estate and paying expenses, there was but $1155 left: what is 
each one's share ? 

86. If Slbs, of tea are worth llhs. of coflTee, and Ulbs. of 
coffee are worth 48^. of sugar, and 18^. of sugar are worth 
27lbs, of soap ; how many pounds of soap are 6^. of tea worth ? 

87. What is the hour, when the time past noon is ^ the time 
to midnight ? 

88. If f of a yard of cloth cost $f , being |- of a yard wide, 
what is the value of |- of a yard If yards wide, of the same 
quality ? 

89. A farmer sold 60 fowls, a part turkeys, and a part chick- 
ens ; for the turkeys he received $1,10 apiece, and for the 
chickens 50 cents apiece, and for the whole he received $51,60: 
bow many were there of each ? 
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90. A person hired a man and two boys ; to the man he gave 
6 shillings a day, to one boy 4 shillings and to the other 3 shil- 
lings a day, and at the end of the time he paid them 104 shil- 
lings : how long did they work ? 

91. Divide $6471 among 3 persons^ so that as often as the 
first gets $5y the second will get $6, and the third $7. 

92. Two partners have invested in trade $1600, by which 
they have gained $300 ; the gain and stock of the second amount 
to $1140 : what is the stock and the gain of each ? 

93. What is the height of a tower that casts a shadow 75.75 
yards long, at the same time that a perpendicular staff 3 feet 
high, gives a shade of 4.55 feet in length ? 

94. A can do a certain piece of work in 3 weeks ; B can do 
3 times as much in 8 weeks ; and C can do 5 limes as much in 
12 weeks : in what time can they all together do the first piece 
of work? 

95. Two persons pass a certain point at an interval of 4 
hours ; the first travelling at the rate of 11^, and the second 
17^ miles an hour : how fer and how long must the first travel 
before he is overtaken by the second ? 

96. Three persons engage in trade, and the sum of their 
stock is $1 600. A's stock was in trade 6 months, B's 1 2 months, 
and C's 15 months ; at the time of settlement, A receives $120 
of the gain, B $400, and C $100 : what was each person's 
stock? 

97. A, B and C, start at the same time^from the same point, 
and travel in the same direction, around an island 73 miles in 
circumference. A goes at the rate of 6 miles, B 10 miles, and 
C 16 miles per day: in what time will they all be together 
again? 

98. What length of wire, | of an inch in diameter, can be 
drawn from a cube of copper, of 2 feet on a side, allowing 
10 per cent for waste ? 

99. A person having tlOOOO invested in 6 per cent, stocks, 
sells out at 65, and invests the proceeds in 5 per cents at 82 J : 
what will be the difierence in his income ? 

100. In order to take a boat through a lock from a certain 
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river into a canal, as well as to descend from the canal into the 
river, a volume of water is necessary 46^ jards long, 8 yards 
wide and 2f yards deep. How many cubic yards of water 
will this canal throw into the river in a year, if 40 boats ascend 
and 40 descend each day except Sundays and eight holidays ? 

101. A company numbering sixty-six shareholders have con- 
structed a bridge which cost $200000 : what will be the gain 
of each partner at the end of 22 years, supposing that 6400 
persons pass each day, and that each pays one cent toll, the 
expense for repairs, &c., being $5 per year for each share- 
holder ? 

102. Five merchants were in partner.«<hip for four years, the 
first put in $60, then, 5 months after, $800 ; the second put in 
first $600, and 6 months after $1800 ; the third put in $400; 
and every six months after he added $500 ; the fourth did not 
contribute till 8 months after the commencement of the part- 

' nership ; he then put in $900, and repeated this spm every 6 
montlis ; the fifth put in no capital, but kept the accounts, for 
which the others agreed to allow him $800 a year, to be paid 
in advance and put in as capital. What is each one's share of 
the gain, which was $20,000? 

103. A general arranging his army in the form of a square, 
finds that he has 44 men remaining, but by increa^ng each side by 
another man, he wants 49 to fill up the square : how many men 
had he? 

104. A, B and C, are to share $100 in the proportion of 
J, -J- and |> respectively ; but by the death of C, it is required 
to divide the whole sum proportionally between the other two : 
what will each have ? 

105. A lady going out shopping spent at the first place she 
stopped, one-half her money, and half a dollar more ; at the 
next place, half the remainder and half a dollar more ; and at 
the next place half the remainder and half a dollar more, when 
she found that she had but three dollars left : how much had 
she when she started ? 

106. If a pipe of 6 inches discharge a certain quantity of 
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fluid in 4 hours, in what time will 4 pipes, each of 3 inches 
bore, discharge twice that quantity ? 

107. A man bought 12 horses, agreeing to pay |40 for the 
first, and in an increasing arithmetical progression for the rest, 
paying 1370 for the last : what was the difference in the cost, 
and what did he pay for them all ? 

108. A, B, C and D, engaging in speculation, lost a sum of 
money, of which A, B and C, paid $297,60; B, C and D, 
$321,92 ; C, D and A, *375,83 ; and D, A and B, |402,50 : 
what did each one pay ? 

109. If for £3000 exchange we pay 7^ per cent premium, 
giving in payment notes at 4 months, 12 per cent discount, what 
rate ought we to make the premium, giving notes at 6 months, 
10 per cent discount ? 

110. A purchase of $15000 worth of goods is to be paid for 
in three equal payments without interest ; the first in 4 months, 
the second in 6 months, and the third in 9 months : money 
being worth 7 per cent, how much ready money ought to pay 
the debt? 

111. If an iron bar 5 feet long, 2^ inches broad, and 1-| 
inches thick, weigh 45 pounds, how much will a bar of the 
same metal weigh, that is 7 feet long, 3 inches broad, and 2^ 
inches thick ? 

112. A market woman bought a certain number of eggs at 
the rate of 4 for 3 cents, and sold them at the rate of 5 for 4 
cents, by which she made 4 cents : what did she pay apiece for 
the eggs ? What did she make on each egg sold ? How many 
did she sell to gain 4 cents ? 

113. A person passed ^ of his life in childhood, ^^ of it in 
youth, 5 years more than ^ of it in matrimony: he then had a 
son, whom he survived 4 years, and who reached only J the 
age of Jiis father. At what age did he die ? 

114. A well is to be stoned, of which the diameter is 6 feet 6 
inches, the thickness of the wall is to be 1 foot 6 inches, leaving 
the diameter of the well within the wall 3 feet 6 inches. If 
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the well is 40 feet deep, how manj cubic feet of stone will be 
required? . 

115. A surveyor measured a piece of ground in the form of 
a rectangle, and found one side to be 37 chains, and the other 
42 chains 16 links : how many acres did it contain ? 

116. A, B and C, can build-a bam in 10 days ; after 4 days, 
A leaves, and B and G go on with the work for 5 days longer, 
when B leaves, ^^ of the work being yet unfinished : C pro- 
ceeds with the work and finishes it in 11-^ days afler B left: 
how long would it take e^ch to build the bam ? 

117. A farmer bought a piece of land for $1500, and agreed 
to pay principal and interesit in 5 equal annual instalments : 
how much was the annual payment ? 

118. A fountain has 4 receiving pipes, A, B, C and D ; A, 
B and C will fill it in 6 hours ; B, C and D in 8 hours ; C, D 
and A in 10 hours ; and D, A and B in 12 hours : it has also 
4 discharging pipes, E, F, G and H ; E, F and G will empty 
it in 6 hours ; F, G and H in 5 hours ; G, H and E in 4 hours ; 
H, E and F in 3 hours. Suppose the fountain full of water> 
and all the pipes open, in what time would it be emptied ? 

119. How many planks 15 feet long, and 15 inches wide, 
will fioor a barn 60^ feet long, and 33^ feet wide ? 

120. If a ball 2 inches in diameter weigh 5 pounds, what 
will be the diameter of another ball of the same material that 
weighs 78.125 pounds ? 

121. A gives B his bond for $5000, dated April 1st, 1851, 
j)ayable in 10 equal annual instalments of $500 each, on and 
after the first day of April, 1852. A afterwards agreed to 
take up his bond on the first day of April, 1853, deducting 
semi-annual discount, at the rate of 7 per cent per annum, on 
the several payments, which fell due after the first day of 
April, 1852 : what sum, on the first day of April, 1853, will 
cancel the bond ? 
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APPLICATIONS OF ARITHMETIC. 



MENSURATION. 



329. Mensuratiox is the process of determining the contents 
of geometrical figores. It is diyided into two parts, the meor 
suraiion of Surfaces and the mensuration of Volumes. 



MENSURATION OP SURFACES. 

330. Surfaces have length and breadth. They are measured 
bj means of a square, which is called the umt of surface. 

A square is the space included between four j ^^^^ 

equal lines, drawn perpendicular to each other. 
Each line is called a side of the square. If 
each side be one foot, the figure is called a 
square foot 

If the sides of a square be each four feet, 
the square will contain sixteen square feet. For, in the large 
square there are sixteen small squares, the sides of which are 
each one foot. Therefore, the square whose side is four feet, 
contains sixteen square feet. 

The number of small squares that is con- 
tained in any large square is always equ^l to 
the product of two of the sides of the large 
square. As in the figure, 3x8 = 9 square 
feet. The number of square inches contained 
in a square foot is equal to 12 X 12 = 144. 




829. What is mensuration? 

330. What is a surface 1 What is a square 1 What is the number of 
small squares contained in a large square equal to ? 
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331. A triangle is a figure bounded bj three straight lines. 
Thus, ACB is a triangle. 

The lines B A, AC, BC, are called sides ; 
and the corners, B, A and C, are called 
angles. The side AB is the base. 

When a line like CD is drawn, making 
the angle CDA equal to the angle CDB, 
then CD is said to be perpendicular to AB, and CD is called 
the akitude of the triangle. Each triangle CAD or CDB is 
called a right-angled triangle. The side BC,. or the side AC, 
opposite the right angle, is called the ht/pothenuse. 

The area or contents of a triangle is equal to half the produet 
of its hose by its aUittide (Bk. IV., Prop. VI).* 

EXAMPLES. 

1. The base, AB, of a triangle is 
50 yards, and the perpendicular, CD, 
30 yards : what is the area ? 

Analysis. — We first multiply the base 
by the altitude, and the product is square -^'^^ 
yards, which we divide by 2 for the area, 

2. In a triangular field the base is 60 chains, and the per- 
pendicular 12 chains : how much does it contain ? 

3. There is a triangular field, of which the base is 45 rods, 
and the perpendicular 38 rods : what are its contents ? 

4. What are the contents of a triangle whose base is 75 
chains, and perpendicular 36 chains ? 

332. A rectangle i^ a four-sided figure like 
a square, in which the sides are perpendicular 
to each other, but the adjacent sides are not 
equal. 

♦ All the references are to Davies' Legendre. 

331. What is a triangle ? What is the base of a triangle 1 What the 
altitude 1 What is a right-angled triangle 1 Which side is the hypo* 
theniMe ? What is the area of a triangle equal to 1 

882. What is a rectangle I 



OPERATION. 

50 

30^ 

2)1500 

750 square yards. 
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333. A parallelogram is a four-sided 
figure which has its opposite sides equal 
and parallel, but its angles not right- 
angles. The line DE, perpendicular to 
the base, is called the altitude. 

334. To find the atea of a square, rectangle, or parallelogram. 
Multiply the base by the perpendicular height^ and the product 

will he the area (Bk. IV., Prop. V.) 

EXAMPLES. 

1. What is the area of a square field, of which the sides are 
each 66.16 chains? 

2. What is the area of a square piece of land, of which the 
sides are 54 chains ? 

3. What is the area of a square piece of land, of which the 
sides are 75 rods each ? 

4. What are the contents of a rectangular field, the length 
of which is 80 rods, and the breadth 40 rods ? 

5. What are the contents of a field 80 rods square ? 

6. What are the contents of a rectangular field, 30 chains 
long and 5 chains broad ? 

7. What are the contents of a field, 54 chains long and 18 
rods broad ? 

8. Th^ base of a parallelogram is 542 yards, and the per- 
pendicular height 720 feet : what is the area ? 

335. A trapezoid is a four-sided figure p E C 



ABCD, having two of its sides, AB, DC, j \ 

parallel. The perpendicular EF is call- [^ \ 

ed the altitude. A F B 

336. To find tl^e area of a trapezoid. 

Multiply the sum of the two parallel sides by the dUituds^ 

333. What is a parallelogram t 
.'334. How do you find the area of a square, rectangle, or parallelogram I 

335. What is a trapezoid ? 

336. How do you find the area of a trapezoid f 

lA 
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643.02 + 428.48 = 1071.50 = 
sum of parallel sides. Then, 
107 1 .50 X 342.32 =366795.88 ; 
and ^gftT^gaa = 183397.94 = 
the area. 



354 MENSURATION 

divide the product by 2, and the quotient wiU he the area (Bk« 
IV. Prop. VII). 

EXAMPLES. 

1. Required the area or contents of the trapezoid ABCD, hav- 
ing given AB = 643.02 feet, DC = 

428.48 feet, and EF=342.32 feet- -opiration. 

Analysis. — ^We first find the sum 
of the sides, and then multiply it by 
the perpendicular height, after which 
we divide the product by 2, for the 
area. 

2. What is the area of a trapezoid, the parallel sides of which 
are 24.82 and 16.44 chains, and the perpendicular distance 
between them 10.30 chains ? 

3. Required the area of a trapezoid, whose parallel sides are 
51 feet and 37 feet 6 inches, and the perpendicular distance 
between them 20 feet and 10 inches. , 

4. Required the area of a trapezoid, whose parallel sides are 
41 and 24.5, and the perpendicular distance between them 21.o 
yards. 

5. What is the areat)f a trapezoid, whose parallel sides are 
15 chains, and 24.5 chains, and the perpendicular height 30.80 
chains ? 

6. What are the contents of a trapezoid, when the parallel 
sides are 40 and 64 chains, and the perpendicular distance 
between them 52 chains ? 

337. A circle is a portion of a plane bounded bj a curved 
line, every point of which is equally dis- 
tant from a certain point within, called 
the centre. 

The curved line AEBD is called the 
circumference ; the point C the centre ; 
the line AB passing through the centre 
a diameter; and CB the radius. 

The circumference AEBD is 3.1416 
times as great as the diameter AB* 
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Hence, if the diameter is 1, tiie circumference will be 3.1416. 
Therefore, if the diameter is known, the circumference is found 
by multiplying 3.1416 by the diameter (Bk. V. Prop. XIV). 

EXAMPLES. 

1. The diameter of a circle is 8 : what is the circumference ? 

OPERATION. 

Analysis. — The circumference is found 3,1416 

by simply multiplying 3.1416 by the di- 8 

ameter. Ans. 25.1328 



2. The diameter of a circle is 186 : what is the circum- 
ference ? 

8. The diameter of a circle is 40 : what is the circum- 
ference ? 

4. What is the circumference of a circle whose diameter is 
57? ' 

338. Since the circumference of a circle is 3.1416 time^ as 
great as the diameter, it follows, that if the circumference is 
known, we may find the diameter by dividing it by 3.1416. 

EXAMPLES. 

1. What is the diameter of a circle whose circumferen<5e is 
157.08 ? 

OPERATION. 

Analysis.— We divide the circumference 3.1416)157.080(50 
by 3.1416, the quotient 50 is the diameter. 157.080 

2. What is the diameter of a circle whose circumference is 
23304.3888 ? 

3. What is the diameter of a circle whose circumference is 
13700? 

337. What is a circle 1 What is the centre 1 What is the circumfer- 
ence 1 What is the diameter? What the radius? How many times 
greater is the circumference than the diameter 1 How do you find the 
circumference when the diameter is known 1 

338. How do you find the ^i^m^ter when tb^ eivcumference is known 1 
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339. To find the area or contents of a circle. 
Multiply the square of the diameter hy the decimal .7854 
(Bk. V. Prop. XII. Cor. 2). 

EXAMPLES. 

1. What is the area of a circle whose diameter is 12 ? 

Analysis.— We first square the diam- opebation. 

eter. giving 144, which we then multi- 12 = 144 

ply by the decimal .7854 : the product 144 X .7854 = 113.0976 

is the area of the circle. Ans, 113.0976 




2. What is the area of a circle whose diameter is 5 ? 

3. What is the area of a circle whose diameter is 14? 

4. How many square yards in a circle whose diameter is 3 J 
feet? 

340. A sphere is a figure terminated 
by a curved surface, all the points of 
which are equally distant from a certain 
point within, called the centre. The 
line AD, passing through its centre C, 
is called the diameter of the sphere, and 
AC its radius. 

341. To find the surface of a sphere, 
Multiply the square of the diameter by 3.1416 (Bk. VIII. 

Prop. X. Cor.) 

EXAMPLES. 

1. What is the surface of a sphere whose diameter is 6 ? 

OPERATION. 

Analysis. — ^We simply multiply the number 3.1416 

3.1416 by the square of the diameter : the pro- 6*= 36 
duct is the surface. Ans. 113.076 

339. How do you find the area of a circle ! 

340. What is a sphere ? What is a diameter 1 What is a radius 1 

341. How do ^ou ^d the surface of a sphere 1 
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2. What is the surface of a sphere whose diameter is 14 ? 

3. Required the number of square inches in the surface of a 
sphere whose diameter is 3 feet or 36 inches. 

4. Required the area of the surface of the earth, its mean 
diameter being 7918.7 miles. 

MENSURATION OF VOLUMES. 

342. A SOLID or volume is a figure having three dimensions • 
length, breadth, and thickness. 

It is measured by a cube called 
the cubic unit or unit of volume, 

A CUBE is a figure having six 
equal faces, which are squares. If 
the sides of the cube be each one 
foot long, the figure is called a 
cubic foot. But when the sides 3 feet = l yard. 

of the cube are one yard, as in the 

figure, it is called a cubic yard. The base of the cube, which 
is the face on which it stands, contains 3x3 = 9 square feet. 
Therefore, 9 cubes, of one foot each, can be placed on the base. 
If the figure were one foot high it would contain 9 cubic feet ; 
if it were 2 feet high it would contain two tiers of cubes, or 18 
cubic feet ; and if it were 3 feet high, it would contain three 
tiers, or 27 cubic feet. Hence, the contents of such a figure are 
equal to the product of its lengthy breadth, and height. 

343. To find the contents of a sphere, 

Multiply the surface by the diameter^ and divide the product 
hy 6, the quotient will be the contents (Bk. VIII. Prop. XTV. 
Sch. 3). 

EXAMPLES. 

1. What are the contents of a sphere whose diameter is 12 ? 

342. What is a volume T What is a cube ? What is a cubic foot ? 
What is a cubic yard 1 How many cubic feet in a cubic yard 1 What are 
the contents of a figure of three dimensions equal to 1 

343. How do you find the contents of a sphere 1 
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Analysis. — ^We hrst fijid the surface 
by multiplying the square of the diam- 
eter by 3.1416. We then multiply the 
surface by the diameter, and divide the 
product by 6. 



OPERATIOH. 

12*= 144 
multiply by 3.1416 
surface = 452.3904 
diameter 1 2 

6)0428.6848 
solidity = 904.7808 



ft 
11) 



" 2. "What are the contents of a sphere whose diameter is 8 ? 

3. What are the contents of a sphere whose diameter is 16 
inches ? 

4. What are the contents of the earth, its mean diameter 
being 7918.7 miles ? 

5. What are the contents of a sphere whose diameter is 12 
feet? 

344. A prism is a figure whose ends are equal 
plane figures and whose faces are parallelograms. 

The sum of the sides which bound the base is 
called the perimeter. of the base, and the sum of 
the parallelograms which bound the figure is called 
the convex surface. 

345. To find the convex surface of a right ' 
prism. 

Multiply the perimeter of the base by the perpendicular 
height^ and the product will be the convex surface (Bk. VII. 
Prop. I). 

EXAMPLES. 

1. What is the convex surface of a prism whose base is 
bounded by five equal sides, each of which is 35 feet, the alti- 
tude being 52 feet ? 

2. What is the convex surface when there are eight equal 
sides, each 15 feet in length, and the altitude is 12 feet ? 

344. What is a prism ! What is the perimeter of the base 1 What is 
the convex surface ? 

846, How do you find the convex surface of a prism 1 
846. How do you find the contents of a prism 1 
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346. To find the contents of a prism, 

Multiply the area of the base by the altitude^ and the product 
will be the contents (Bk. VII. Prop. XIV). 

EXAMPLES. 

1. What are the contents of a square prism, each side of the 
square which forms the base being 16, and the altitude of the 
prism 30 feet ? 

OPERATION. 

Analysis. — ^We first find the area (^ the square fg*— 256 

which forms the base, and then multiply by the 30 

altitude. ' . Ans, 7680 

2. What aye the contents of a cube, each side of which is 
48 inches ? 

3. How many cubic feet in a block of marble, of which the 
length is 3 feet 2 inches, breadth 2 feet 8 inches, and height or 
thickness 5 feet ? 

4. How many gallons of water will a cistern contain, whose 
dimensions are the same as in the last example ? 

5. Required the solidity of a triangular prism, whose height 
is 20 feet, and area of the base 691. 



347. A CYLINDER is a round body with 
circular ends. The line EF is called the 
axis or altitude, and the circular surface the 
convex surface of the cylinder. 

348. To find the convex surface of a 
cylinder, ^ 



Multiply the circumference of the base by the altitude, and the 
product will be the convex surface (Bk. VIII. Prop. I). 

347. What is a cylinder \ What is the axis or altitude 1 What Lb the 
eonvex surface 1 
848. How do you find the convex surface ! 
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EXAMPLES. 

!• What is the convex surface of a cylinder, the diameter 
of whose base is 20 and the altitude 40 ? 

OPERATION. 

Analysis. — We first multiply 3.1416 by 3.1416 

the diameter, which gives the circumfer- 20 

ence of the base. Then, multiplying by 62.8320 

the altitude, we obtain the convex sur- 40 

face. Ans. 2513.2800 

2. What is the convex surface of a cylinder whose altitude 
is 28 feet and the circumference of its b&se 8 feet 4 inches ? 

3. What is the convex surface of a cylinder, the diameter 
of whose base is 15 inches and altitude 5 feet ? 

4. What is the convex surface of a cylinder, the diameter 
of whose base is 40 and altitude 50 feet ? 

349. To find the volume of a cylinder, 
Mulliply the area of the base by the altitude : the product will 
be the contents or volume (Bk. VIII. Prop. II). 

EXAMPLES. 

1. Required the contents of a cylinder of which the altitude 
is 11 feet, and the diameter of the base 16 feet. 

Analysis. — ^We first find the area of the operation. 

base, and then multiply by the altitude: 16* = 256 

the product is the solidity. .7854 

2. What are the contents of a cylin- ^^^ ^*«®' 201 0624 

der, the diameter of whose base is 40, 

and the altitude 29? 2111.6864 

3. What are the contents of a cylinder, the diameter of whose 
base is 24, and the altitude 30 ? 

4. What are the contents of a cylinder, the diameter of whose 
base is 32, and altitude 12 ? 

5. What are the contents of a cylinder, the diameter of whose 
base is 25 feet, and altitude 15 ? 

340. How do you find the contents of a cylinder 1 



Digitized byVjOOglC 



OF VOLUME. 



361 



360. A Ptramid is a figure formed 
by several triangular planes united at 
the same point S, and terminating in 
the different sides of a plane figure, as 
ABODE. The altitude of the pyramid 
is the line SO, drawn perpendicular to 
the base. 



351. To find the contents of a pyramid. 
Multiply the area of the hose by the altitude^ and divide the ' 
product by 3 (Bk. VIL, Prop. XVn). 




OPERATION. 

86 
24 

3 )2064 
Arts. 688 



EXAMPLES. 

1. Required the contents of a pyramid, the 
area of whose base is 86, and the altitude 24. 

Analysis. — ^We simply multiply the area of the 
base 86, by the altitude 24, and then divide the 
product by 3. ' 

2. What are the contents of a pyramid, the area of whose base 
is 365, and the altitude 86 ? 

3. What are the contents of a pyramid, the area of whose base 
is 207, and altitude 36 ? 

4. What are the contents of a pyramid, the area of whose 
base is 562, and altitude 30 ? 

5. What are the contents of a pyramid, the area of whose 
base is 540, and altitude 32 ? 

6. A pyramid has a rectangular base, the sides of which are 
50 and 24 ; the altitude of the pyramid is 36 : what are its 
contents ? 

7. A pyramid with a square base, of which each side is 15, 
has an altitude of 24 : what are its contents ? 

360. M'bat is a pyramid 1 What is the altitude of a pyramid ! 
351. How do you find the contents of a pyramid \ 
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352. A Cone is a round body with a 
circular base, and tapering to a point 
called the vertex. The point .C is the 
vertex, and the line CB is called the 
axis or aUitvde. 



353. To find the contents of a cone. 

Multiply the area of the hose by the aUitude^ and divide the 
product by 3; 'or, multiply the area of the base by one-third of 
the altitude (Bk. VIII., Prop. V.) 

EXAMPLES. 

1. Required the contents of a cone, the diameter of whose 
base is 6, and the altitude 11. opbration. 

Analysis. — We first square the diame- 6» = 36 

ter, and multiply it by .7854, which gives 36 X. .7854 = 28.2744 

the area of the base. We next multiply H 

by the altitude, and then divide the pro- . 3)311.0184 

duct by 3. Ans, 10.^.6728 

2. What are the contents of a cone, the diameter ot whose 
base is 36, and the altitude 27 ? 

3. What are the contents of a cone, the diameter of whose 
base is 35, and the altitude 27 ? 

4. What are the contents of a cone, whose altitude is 27 feet, 
and the diameter of the base 20 feet ? 



GAUGING. 
354. Cask-Guaging is the method of finding the number 
of gallons which a cask contains, by measuring the external 
dimensions of the cask. 

352. What is a cone 1 What \a the vertex ! What ii the axis ? 

353. Hdw do you find the contents of a cone 1 
364. What is cask-gauging 1 
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356. Casks are divided into four varieties, according to the 
curvature of their sides. To which of the varieties any cask 
belongs, must be judged of by inspeiction. 



1. Of the least curvature. 



2d Variety. 



8d Variety. 



4th Variety. 




356. The first thing to be d^ne is to find the mean diameter. 
To do this. 

Divide the head diameter hy the hung diameter^ and find the 
quotient in the first column of the following tables marked Qu. 
Then if the bung diameter be multiplied by the number on the 
same line with it, and in the column answering to the proper 
variety, the product will be the true mean diameter, or the diame 
ter of a cylinder having the same altitude and the same con- 
tents with the cash proposed. 



355. Into how many varieties are casks divided 1 

356. How do you find the mean diameter 1 
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50 


IStVar. 


2dVar. 


3dVar. 


4thVar. 


Q«. 


1st Var. 


2d Var. 


3d Var. 


4th Var. 


8660 


8465 


7905 


7637 


76 


9270 


9227 


8881 


8827 


51 


8680 


8493 


7937 


7681 


77 


9296 


9258 


8944 


8874 


52 


8700 


8520 


7970 


7725 


78 


9324 


9290 


8967 


8922 


53 


8720 


8548 


8002 


7769 


79 


9352 


9320 


9011 


8970 


54 


8740 


8576 


8036 


7813 


80 


9380 


9352 


9055 


9018 


55 


8760 


8605 


8070 


7858 


81 


9409 


9383 


9100 


9066 


56 


8781 


8633 


8104 


7902 


82 


9438 


9415 


9144 


9114 


57 


8802 


8662 


8140 


7947 


83 


9467* 


9446 


9189 


9163 


58 


8824 


8690 


8174 


7992 


84 


9496 


9478 


9234 


9211 


59 


8846 


8720 


8210 


8037 


85 


9526 


9510 


9280 


9260 


60 


8869 


8748 


8246 


8082 


86 


9556 


9542 


9326 


9308 


61 


8892 


8777 


8282 


8128 


87 


9586 


9574 


9372 


9357 


62 


8915 


8806 


8320 


8173 


88 


9616 


9606 


9419 


9406 


63 


8938 


8835 


8357 


•8220 


89 


9647 


9638 


9466 


9455 


64 


8962 


8865 


8395 


8265 


90 


9&78 


9671 


9513 


9504 


65 


8986 


8894 


8433 


8311 


91 


9710 


9703 


9560 


9553 


66 


9010 


8924 


8472 


8357 


92 


9740 


9736 


9608 


9602 


67 


9034 


8954 


8511 


8404 


93 


9772 


9768 


9656 


9652 


68 


9060 


8983 


8551 


8450 


94 


9804 


9801 


9704 


9701 


69 


9084 


9013 


8590 


8497 


95 


9836 


■ 9834 


9753 


9751 


70 


9110 


9044 


8631 


8544 


96 


9868 


9867 


9802 


9800 


71 


9136 


9074 


8672 


8590 


97 


9901 


9900 


9851 


9850 


72 


9162 


9104 


8713 


8637 


98 


9933 


9933 


9900 


9900 


73 


9188 


$135 


8754 


8685 


99 


9966 


9966 


9950 


9950 


74 


9215 


9166 


8796 


8732 


100 


10000 


10000 


10000 


10000 


75 


9242 


9196 


8838 


8780 










• 



EXAMPLES. 

1. Supposing the diameters to be 32 and 24, it is required to 
find the mean diameter for each variety. 

Dividing 24 by 32, we obtain .75 ; which being found in the 
column of quotients, opposite thereto stand the numbers, 



.9242 
.9196 
.8838 
.8780 



which being each mul- 
tiplied by 82, produce 
respectively, 



29.5744 
29.4272 
28.2816 
28.0960 



for th« correspond- 
ing mean diameters 
required. 



2. The head diameter of a cask is 26 inches, and the bung 
diameter 3 feet 2-inches : what is the mean diameter, the cask 
being of the third variety ? 

3. The head diameter is 22 inches, the bung diameter 34 
inches : what is the mean diameter of a cask of the fourth variety? 
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367. Having found the mean diameter, we multiply the square 
of the mean diameter by the decimal .7854, and the product by 
the length ; this will give the contents in cubic inches. Then, 
if we divide by 231, we have the contents in wine gallons (see 
Art. 414), or if we divide by 282, we have the contents in beer 
gallons (Art. 415). 

Analysis. — For wine measure, we mul- operation. 

liply the length by the square of the mean I X d* x y^ «= 
diameter, then by the decimal .7854, and I X d* x .0034. 
divide by 231. 

If then, we divide the decimal .7854 by 231, the quotient carried 
to four places of decimals is .0034, and this decimal multiplied by 
the square of the mean diameter and by the length of the cask, will 
give the contents in wine gallons. 

For similar reasons, the content is found operation. 

in beer gallons by multiplying together the I Xd^ x y^ = 
length, the square of the mean diameter, I x d* X .0028. 
and the decimal .0028. 

Hence, for gauging or measuring casks, 

Multiply the length by the square of the mean diameter ; then 
multiply by 84 for wine, and by 28 for beer measure, and point 
off in the product four decimal places. The product will then 
express gallons and the'decimdls of a. gallon. 

1. How many wine gallons in a cask, whose bung diameter 
is 36 inches, head diameter 30 inches, and length 50 inches ; 
the cask being of the first variety ? 

2. What is the number of beer gallons in the last example ? 

3. How many wine, and how many beer gallons in a citek 
whose length is 36 inches, bung diameter 35 inches, and head 
diameter 30 inches, it being of the first variety ? 

4. How many wine, gallons in a cask of which the head 
diameter is 24 inches, bung diameter 36 inches, and length 
3 feet 6 inches, the cask being of the second variety ? 



357. How do you find the contents in cubic inches 1 How do you find 
the contents in wine gallons 1 In beer gallons 1 
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OF THE MECHANICAL POWERS- 

368. There are isix simple machines, which are called 
Mechanical powers. They are, the Lever^ the PvUey, the 
Wheel and Aade^ the Inclined Plane, the Wedge, and the' Screw. 

369. To understand the nature of a machine, four things 
must be considered. 

1st. The power or force which acts. This consists m the 
efforts of men or horses, of weights, springs, steam, &c 

2d. The resistance which is to be overcome by the power. 
This generally is a weight to be moved. . 

3d. We are to consider the centre of motion, or fidcrumy 
which means a prop. The prop or fulcrum is the point about 
which all the parts of the machine move. 

4th. We are to consider the respective velocities of the power 
and resistance. 

360. A machine is said to be in equilibrium when the resist- 
ance exactly balances the power, in which case all the parts of 
the machine are at rest, or in uniform motion. 

We shall first examine the lever. 

361. The Lever, is a bar of wood or metal, which moves 
around a fixed point, called the fulcrum. There are three 
kinds of levers. 



1st. When the fulcrum is 
between the weight and the 
power. 



i 



368. How many simple machines are there 1 What are they called ! 

359. What things must be considered, in order to understand the power 
of a machine ? 

360. When is a machine said to be in equilibrium t 

361. What is a lever 1 How many kinds of levers are there ! Describe 
the first kind 1 Where is the weight placed in the second kind 1 Where 
is the power placed in the third kind 1 
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2d. When the weight is be- 
tween the power and the ful- 
crum. 



^ 



<S^ 

^ 



3d.* When the power is be- 
tween the fulcrum and the 
weight. 

The perpendicular distance 
from the fulcrum to the direc- 3£^s;^BBa«a 
tions of the weight and power, 
are called the anwsof the lever. 

362. An equilibrium is produced in all the levers, when the 
weight multiplied by its distance from the fulcrum is equal to 
the product of the power multiplied by its distance from the 
fulcrum. That is, 

The weight is to the power, as the distance from the power to 
the fudcrum, is to the distance from the weight to thefidcrum, 

EXAMPLES. 

1. In a lever of tBe first kind, the fulcrum is placed at the 
middle point : what power will be necessary, to balance a weight 
of 40 pounds ? 

2. In a lever of the second kind, the weight is placed at the 
middle point : what power will be necessary to sustain a weight 
of bms. ? 

3. In a lever of the third kind, the power is placed at the 
middle point : what power will be necessary to sustain a weight 
of 2ms. ? 

4. A lever of the first kind is 8 feet long, and a weight of 
60^s. is at a distance of 2 feet from the fulcrum : what power 
will be necessary to balance it ? 

362. When is an equilibrium produced in all the levers 1 What is then 
the proportion between the weight and power 1 
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5. In a lever of the fir8t kind, that is 6 feet long, a weight 
of 200/6*. is placed at 1 foot from the fulcrum : what power 
will balance it ? 

6. In a lever of the first kind, like the common steelyard, 
the distance from the weight to the fulcrum is one inch : at 
what distance from the fulcrum must the poise of lib. be placed, 
to balance a weight of lib.? A weight of l^«.?.Of 2lb8.? Of 4/fe.? 

7.. In a lever of the third kind, the distance from the fulcrum 
to the power is 5 feet, and from the fulcrum to the weight 
8 feet : what power is necessary to sustain a weight of AOlbs, ? 

8. In a lever of the third kind, the distance from the fulcrum 
to the weight is 12 feet, and to the power 8 feet : what power 
will be necessary to sustain a weight of lOOlbs. ? 

363. Remarks. — ^In determining the equilibrium of tha lever, 
we have not considered its weight. In levers of the first kind, 
the weight of the lever generally adds to the power, but in the 
second and third kinds, the weight goes to diminish the effect 
of the power. 

In the previous examples, we have stated the circumstances 
under which the power will exactly sustain the weight. In 
order that the power may overcome the resistance, it myst of 
Course be somewhat increased. The lever is a very important 
mechanical power, being much used, and entering, indeed, into 
most other machines. 

OF THE PULLEY. 

364. The pulley is a wheel, having a i i 
groove cut in its circumference, for the pur- ^ \ 
pose of receiving a cord which passes over f m \ 
it. When motion is imparted to the cord, 
the pulley turns around its axis, which is 
generally supported by being attached to a |% j^ 
beam above. ^^ ^^ 



363. Has the weight been considered in determining the ^quiUbrium of 
the levers 1 In a lever of the first kind, will the weight increase or dimin- 
ish the power ? How will it be in the two other kinds ? 

364. What is a puUey 1 
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365. Pulleys are divided into two kinds, fixed pulleys and 
movable pulleys. When the pulley is fixed, it does not in- 
crease the power which is applied to raise the weight, but 
merely changes the direction in which it acts. ' 




V 



^ 



366. A movable pulley gives a mechan- 
ical advantage. Thus, in the movable 
pulley, the hand which sustains the cask 
does not actuaUy support but one-half the 
weight of it; the other half is supported 
by the hook to which the other end of the 
«>rd is attached. 



367. If we have several movable pul- 
leys, the advantage gained is still greater, 
and a very heavy weight may be raised by 
a small power. A longer time, however, 
will be required, than with the single pulley. 
It is, indeed, a general principle in machines, 
that what is gained in power, is lost in time ; 
and this is true for all machines. There is 
also an actual loss of power, viz., the resist- 
ance of the machine to motion, arising from 
the rubbing of the parts against each other, 
which is called the friction of the machine. 
This varies in the different machines, but 
must always be allowed for, in calculating 

the power necessary to do a given work. It | J 

would be wrong, however, to suppose that 

365. How many kinds of pulleys are there ? Does a fixed pulley give 
any increase of power 1 

: 6 1. Does a movable pulley give any mechanical advantage? In a 
single movable pulley, how much less is the power than the weight? 

367. Will an advantage be gained by several movable pulleys ? State 
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the loss was equivalent to the gain, and that no advantage is 
derived from the mechanical powers. We are unable to aug- 
ment our strength, but, by the aid of science we so divide the 
resistance, that by a continued exertion of power, we accom- 
plish that which it would be impossible to effect by a single 
effort. 

If in attaining this result, we sacrifice time, we cannot but 
see that it is most advantageously exchanged for power. 

368. It is plain, that in the movable pulley, all the parts of 
the cord will be equally stretched, and hence, each cord running 
from pulley to pulley, will bear an equal part of the weight ; 
cx)nsequently. 

Hie power wiU^ always he equal to the weight divided by the 
number of cords which reach from pulley to pulley. 

EXAMPLES. 

1. In a single immovable pulley, what power will support a 
weight of 60^«. ? 

2. In a single movable pulley, what power will support a 
weight of SOlhs, ? 

3. In two movable pulleys with 4 cords, (see last fig.,) what 
power will support a weight of 100/5*. ? 



WHEEL AND AXLE. 



369. This machine is com- 
posed of a wheel or crank — 
firmly attached to a cylindri- 
cal axle. The axle is sup- 
ported at its ends by two 
pivots, which are of less 
diameter than the axle around 
which the rope is coiled, and 
which turn freely about the 
points of support. In order 
to balance the weight, we must 
have, 




#i«^ imlfr* 
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Hike power to the weight, as the radius of the asde, to the length 
vf the cranky or radius of the wheel, 

EXAMPLES. 

1. What must be the length of a crank or radius of a wheel,' 
in order that a power of AOlhs. may balance a weight of 600^. 
suspended from an axle of 6 inches radius ? 

2. What must be the diameter of an axle, that a power of 
100/^. applied at the drcumference of a wheej of 6 feet diame- 
ter may balance 400^. ? 

INCLINED PLANE. 

380. The inclined plane is nothing more than a slope or 
declivity, which is used for the purpose of raising weights. It 
is not difficult to see that a weight can be forced up an inclined 
plane, more easily than it can be raised in a vertieal line. But 
in this, as in the other machines, the advantage is obtained by 
a partial loss of power. 

Thus, if a weight W, 
be supported on the in- 
clined plane ABC, by a 
cord passing over a pul* 
ley at F, and the cord 
from the pulley to the 

weight be parallel to the length of the plane AB, the power P, 
will balance the Weight W, when 

P : W : : height BC : length AB. 

the general principle in machines. What does the actual loss of power 
arise from 1 What is this rubbing called ? Does this vary in different 
* machines 1 

368. In the movable pulley, what proporticm exists between the cord 
and the weight 1 

369. Of what is the machine called the wheel and axle, composed 1 How 
is the axle supported 1 Give the proportion between the power and the 
weight. 

370. What is an inclined plane 1 What proportion exists between the 
power and weight when they are in equilibrium 1 
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It is evident, that the power ought to be less than the weight, 
since a part of the weight is supported by the plane : hence, 

The power is to the weight as the height of the plane is to its 
length* 

EXAMPLES. 

1. The length of a plane is 30 feet, and its height 6 feet : 
what power will be necessary to balance a weight of 200/&9. ? 

2. The height of a plane is 10 feet, and the length 20 feet : 
what weight will a power of bOlhs* support ? 

3. The height of a plane is 15 feet, and length 45 feet : what 
power will sustain a weight of 180^*.? 

THE WEDGE. 

381. The wedge is composed of two 
inclined planes, united together along 
their bases, and forming a solid AGB. 
It is used to cleave masses of wood or 
stone. The resistance which it over- 
comes is the attraction of cohesion of 
the body which it is employed to sepa- 
rate. The wedge acts principally by being struck with a ham- 
mer, or mallet, on its head, and very little effect can be produc- 
ed with it, by mere pressure. 

All cutting instruments are constructed on the principle of 
the inclined plane or wedge. Such as have but one sloping 
edge, like the chisel, may be referred to the inclined plane, and 
such as have two, like the axe and the knife, to the wedge. 

Half the thickness of the head of the wedge is to the length of 
one of its sides, as the power which acts against its head to the 
effect produced at its side. 

EXAMPLES. 

1. If the head of a wedge is 4 inches thick, and the length 

371 What is the wedge 1 What is it used for 1 What resistance is it 
ased to overcome T 
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of one of its sides 12 inches, what will measure the effect of 
a force denoted by 96 pounds ? 

2. If the head of a wedge is 6 inches thick, the length of 
the side 27 inches, and the force applied measure by 250 pounds, 
what will be the measure of the effect ? 

THE SCREW. 

381. The screw is composed 
of two parts— the screw S, and 
the nut N. 

The screw S, is a cylinder 
with a spiral projection winding 
around it. The nut N is per- 
forated to admit the screw, and 
within it is a groove into which 
the thread of the screw fits 
closely. 

The handle D, which projects from the nut, is a lever which 
works the nut upon the screw. The power of the screw depends 
on the distance between the threads. The closer the threads of 
the screw, the greater will be the power ; but then the number 
of revolutions made by the handle D, will also be proportiona- 
bly increased ; so that we return to the general principle — what 
is gained in power is lost in time. The power of the screw 
may also be increased by lengthening the lever attached to the 
nut. 

The screw is used for compression, and to raise heavy weights. 
It is used in cider and wine-presses, in coining, and for a variety 
of other purposes. 

As the distance between the threads of a screw is to the ciraim- 
ference of the circle described by the power, so is the power em- 
ployed to the weight raised. 

381. Of how many parts if the screw composed ? Describe the screw. 
What is the thread 1 What is the nut 1 What is the handle used fori To 
what uses is the screw applied ? What is the power of the screw I 
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EXAMPLES. 

1. If the distance between the threads of a screw is half an 
inch, and the circumference described by the handle 15 feet, 
what weight can be raised by a power denoted by 720 pounds ? 

2. If the threads of a screw are one-third of an inch apart, 
and the handle is 12 feet long, what power must be applied to 
sustain 2 tons ? 

3. What force applied to the handle of a screw 10 feet long, 
with threads 1 inch apart, working on a wedge whose head is 
5 inches, and length of side 30. inches, will produce an effect 
measured by lOOOOlbs. ? 

4. If a power of 300 pounds applied at the end of a lever 
1 5 feet long will sustain a weight of 282744^5., what is the 
distance between the threads of the screw ? 

I 

QUESTIONS IN NATURAL PHILOSOPHY. 

UNIFORM MOTION. 

382. If a moving body passes over equal spaces in equal 
successive small portions of time, it is said to move with uni- 
form motion, or uniformly. 

383. The velocity of a moving body is measured by the 
space, passed over in a second of time. 

384. The space passed over in any time is equal to the pro- 
duct of the velocity multiplied by the number of seconds in the 
time. 

If we denote the velocity by V, the space passed over by S, 
and the time by T, we have 

S = V X T. 



882. What is a anifbnn motion 1 

383. What is the velocity of a moving body ! 

384. To what is the space passed over in a unit of time equal t What 
is the space passed over equal to, in uniform motion 1 
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EXAMPLES. 

« 

1. A steamboat moves with a velocity of 23 feet : what space 
does it pass over in 1 J hours ? 

2. A locomotive is moving with a velocity of 32 feet : what 
distance will it travel in 3 minutes ? 

3. A horse travels uniformly a distance of 12 miles with a 
velocity of 6 feet : what time does he require to perform the 
journey ? 

4. A carriage performs a journey of 15 miles in 2f hours : 
with what velocity does it move ? 

5. The hammer of a pile-driver is moved upward a distance 
of 35 feet with a velocity of 1^ feet : what time is required to 
raise it ? 

6. A ton of coal is raised from a mine 1000 feet deep in 3J 
minutes : with what velocity does it move ? 

7. Avessel containing a criminal, after leaving a port, sailed 
with a daily spee4 of 170 miles ; four days after, a clipper was 
dispatched in pursuit, and sailed at a daily rate of 275 miles : 
in what time did the clipper overtake the vessel ? 

8. A bird flew a distance of 100 miles in 11 hours : with 
what velocity did it travel ? 

9. Sound moves with a velocity of 1127 feet If the report 
of a gun was heard 31.3 seconds after the flash was seen, what 
distance was the gun from the observer ? 

10. A hurricane moves with a velocity of 95 feet : what time 
does it take to move through 3 degrees of latitude, the degree 
being estimated at 69^ miles ? 

11. The velocity of light has been found, by astronomical 
observations, and by experiments made in France, to be 191,300 
miles : what time will it occupy to traverse the mean distance 
of the earth from the sun, or 95000000 of miles ? 

12. If a message sent by electro-magnetic telegraph 2300 
miles requires 14 seconds for its transmission, what is the 
velocity of the magnetic cuiyent in this telegraph line ? 
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LAWS OP FALLING BODIES. 

* 385. A body falling vertically downward in a vacuum, falls 
through 16^ ft. during the first second after leaving its place 
of rest, 48^/f. during the second second, 80^j//. the third 
second, and so on : the spaces forming an arithmetical pro- 
gression of which the common difference is 32^//., or double 
the space fallen through during the first second. This number 
is called the measure of the force of gravity, and is denoted 

by^. 

386. It is seen from the above that the vel(M;ity of a body is 
continually increasing. If H denote the height fallen through, 
T, the time, V, the velocity acquired, and ^, the force of gravity, 
the following formulas have been found to express the relations 
between these quantities : 

V = ^ X T ... (1). 

V2 = 2^ X H . . . (2). 

H = }V X T . . . (3). 

H = ^^ X T^ . . . (4). 

From which we see, 

1st. That the velocity acquired at the end of any time^ is equal 
to the force of gravity (32^) multiplied by the time. 

2d. That the square of the velocity is e^ual to twice the force 
of gravity multiplied by the height; or, the velocity is equal to 
the square root of that quantity, 

3d. That the space fallen through is equal to one-half the 
velocity multiplied by the time, 

4th. That the space fallen through is equal to one-half the force 
of gravity multiplied by the square of the time. 

885. If a body falls vertically, in a Tacumn, how for will it fiill in the 
first second of time ? How far on the second second second t In the 
third 1 What is the common difi^erence of the spaces 1 What is the 
measure of the force of gravity 1 

386. How does the velocity of a falling body change t What' is the 
velocity acquired at the end of any time equal to 1 What is the space 
fallen through equal to 1 
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387. If a body is thrown vertically upwards in a yacuum, its 
motion will be continually retarded by the action of gravitation. 
It will finally reach the highest point of its ascent, and then 
begin to descend. The height to which it will rise may be 
found by the second formula in the preceding paragraph, when 
the velocity with which it is projected upward is known ; for 
the times of ascent and descent will be equal 

388. The above laws are only approximately true foe bodies 
falling through' the air, in consequence to its resistance. We 
may measure the depths of wells or mines and the heights of 
elevated objects approximately by using dense bodies, as leaden 
bullets or stones, which present small surface to the air. 

EXAMPLES. 

1. A body has been falling 12 seconds : what space has it 
described in the last second, and what in the whole time ? 

2. A body has been falling 15 seconds : find the space 
described and the velocity acquired. 

3. How far must a body fall to acquire a velocity of 120 
feet? 

4 How many seconds will it take a body to fall through a 
space of 100 feet ? 

5. Find the space through which a heavy body falls in 10 
seconds, and the velocity acquired. 

6. How far must a body fajl to acquire a velocity of 1000 
feet? 

7. A stone is dropped into a well and strikes the water in 
32 seconds : what is the depth of the well ? 

8. A stone is dropped from the top of a bridge and strikes 
the water in 2.5 seconds : what is the height of the bridge ? 

9. A body is thrown vertically upward with a velocity of 
160 feet : what height will it reach, and what will be the time 
of ascent ? 



387. How far will a body asc^d when projected upwardi 1 

388. Are the above laws perfectly or only approxin^atply t^rn^ 1 

17 
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10. An arrow shot perpendicularly upwards returned again 
in 10 seconds. Required the velocity with which it was shot, 
and the height to which it rose. 

11. If a body falls freely in vacuum, what will be its velocity 
after 45 seconds of fall ? 

12. During how many seconds must a body fall in a vacuum 
to acquire a velocity of 1970 feet, which is that of a cannon ball? 

13. "What time is required for a body to fall in a vacuum, 
from an elevation of 3280 feet ? 

14. From what height must a body fall to acquire a velocity 
of 984 feet ? 

15. A rocket is projected vertically upward with a velocity 
of 386 feet : after what time will it begin to fall, ai^d to what 
height will it rise ? 

SPECIFIC GEAVITT. 

389. The SPECIFIC gravity of a body is the weight of a 
unit of volume. Distilled rain water is the standard for mea- 
suring the specific gravity of bodies. Thus, 1 cubic foot of 
distilled rain water weighs 1000 ounces avoirdupois. If a 
piece of stone, of the same volume, weighs 2500 ounces, its specific 
gravity is 2.5 ; that is, the stone is 2.5 times as heavy as water. 

K, then, we denote the standard by 1, the specific gravity of 
all other bodies will be expressed in terma of this standard ; 
and if we multiply the number denoting the specific gravity of 
any body by 1000, the product will be the weight in ounces of 
1 cubic foot of that body. 

' K any body be weighed in air and then in water, it will 
weigh less in water than in air. The difference of the weights 
will be equal to the sustaining force of the water, which is found 
to be equal to the weight of an equal volume of water : hence, 

389. What is the specific gravity of a body 1 What is the standard for 
ipeasuring the specific gravity of 9 body ? What is the numerical Talue 
of the cubic foot of a body 1 Ho^r do ^o^ fin j the Ispicific gravity of a 
body? 
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If we know or can find the weight of a body in air and in 
water, the difference of these weights will be equal to that of an 
equal volume of water ; and the weight of the body in air divided 
by this difference will be the measure of the specific gravity of 
the body, compared with water as a standard, 

• 

TABLE 

OF SPECIFIC GRAVITIES. WATER 1. 



NAMES OF BODIES. 



METALS. 
Platinum, . . 
Gold, . . . 
Quicksilver, . 
Lead, . . . 
Silver, . . . 
Copper, . . 
Bronze, . . 
Brass, . . . 
Steel, . . . 
Iron, . , . 
Tin, . . . 
Zinc, . . . 



BUILDING STONES. 

Hornblende, 
Basalt, . 
Alabaster, 
Syenite, . 
Dolerite, . 
Gniess, . 
Quartz, 
Limestone, 
Phonolite, . 
Granite, . 
Stone for building, 
Traohytae, . . . 



SPEC. GRAY 



21.000 

19.500 

13.500 

11.350 

10.51 

8.800 

8.758 

8.000 

7.800 

7.500 

7.291 

7.215 



3.10 
3.10 
3.00 
3.00 
2.93 
2.90 
2.75 
2.72 
2.69 
2.66 
2.62 
2.60 



NAMES OF BODIES. 



Porphyry, . . 
Sandstone, . . 
Brick, . . . 

WOODS. 
Oak, fresh felled, 
White Willow, 
Box, . . 
Elm, . 
Hanbeam, 
Larch, . 
Pine, . . 
Maple, . 
Ash, . . 
Birch, . 
Fir, . . 
Horse Chestnut, 

SOLID BODIES. 
Common earth, 
Moist sand. 
Clay, . . . 
Flint, . . . 
Ice, .... 
Lime, . . . 
Tallow, . . 
Wax, . . . 



SPEC. GRAY 



2.60 

2.50 
1.86 



1.049 

0.9859 

0.9822 

0.9476 

0.9452 

0.9206 

0.9121 

0.9036 

0.9036 

0.9012 

0.8941 

0.8614 



1.480 
2.050 
2.150 
2.542 
0.926 
1.842 
0.942 
0.969 



By inspecting this Table, we see the weight of each body 
compared with an equal volume of water. Thus, platina is 
21 times as heavy as water ; gold, 19 times as heavy; iron, 7^ 
times as heavy, &:c« 
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EXAMPLES ILLUSTRATING SPECIFIC GRAVITY. 

1. A piece of copper weighs 93 grains in air, and 82^ grains 
in water : what is its specific gravity ? 

2. How many cubic feet are there in 2240 pounds of dry oak, 
of which the specific gravity is .925, a cubic foot of standard 
water weighing 1000 ounces ? 

3. A piece of pumice stone weighs in air 50 ounces, and 
when it is connected with a piece of copper which weighs 390 
ounces in air, and 345 ounces in water, the compound weighs 
344 ounces in water : what is the specific gravity of the stone ? 

4. A prism of ice having 6 rectangular faces, and of which 
the height is 20.45 yards, the breadth 15.75 yards, and the 
height 10.5 yards, floats on the sea ; the specific gravity of the 
ice is .930, and that of the sea water 1.026 : what is the height 
of the prism above the surface of the water ? 

5. A vessel in a dock was found to displace 6043 cubic feet 
of water : what was the weight of the vessel, each cubic foot 
of the water weighing 63 pounds ? 

6. A piece of glass was found to weigh in the air 33 ounces, 
and in the water 21 ounces : what was its specific gravity ? 

7. A piece of zinc weighed in the air 17 pounds, and lost 
when weighed in water 2.35 pounds : what was its specific 
gravity ? 

8. If a piece of glass weighed in water loses 318 ounces of 
its weight, and weighed in alcohol loses 250 ounces, what is the 
specific gravity of the alcohol ? 

9. A flask filled with distilled water weighed 14 ounces ; 
filled with brandy, it weighed 13.25 ounces ; the flask itself 
weighed 8 ounces : what was the specific gravity of the brandy? 

10. What is the weight of a cubic foot of statuary marble, 
of which the specific gravity is 2.837, the cubic foot of water 
weighing 1000 ounces ? 

11. A jar containing air weighed 24 ounces 33 grains; the 
air was then excluded, and the jar weighed 24 ounces ; the jar 
being then filled with oxygen gas weighed 24 ounces 36.4 
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'grains : what was the specific gravity of the oxygen, the air 
being taken as the standard ? 

12. A cylindrical vase having a base whose interior diameter 
is 4 inches, stands upon a horizontal plane : 26.2 pounds of 
mercury is poured into the vase. Required the height to which 
the liquid will rise, the specific gravity of mercury being 13.596. 

13. A piece of alabaster weighs in the air 7.55 grains, in the 
water 5.17 grains, and in another liquid 6.35 grains : what is 
the specific gravity of the alabaster and of the liquid ? 

14. What effort will be required to prevent a cubic inch of 
platinum, immersed in mercury, from sinking, the specific 
gravity of the platinum being 21.5, and that of the mercury 
13.6 ? 

15. What weight of mercury will a conical vase contain of 
which the radius of the base is 9 inches and the altitude 34 
inches, the specific gravity of the mercury being 13.596 ? 

MARIOTTE's LAW. 

390. This law, which relates to air and all other gases, steam, 
and all other vapors, was discovered by the abb6 Mariotte, a 
French philosopher, who died in 1684. It will be easily under- 
stood from a particular example. 

Suppose an upright cylindrical vessel in a vacuum contains a 
gas which is confined in the vessel by a piston at the upper end. 
Suppose the gas or vapor fills the whole vessel, and the piston is 
loaded with a weight of 5 pounds. If now, the piston be loaded 
with a weight of 10 pounds, the gas will be compressed and 
occupy only half its former space. If the weight be increased 
to 15 pounds, the gas will have only one-third of its original 
volume, and so on. At the same time, the density of the gas 
or vapor will be doubled, made three times as great, and so on. 
The law, therefore, may be thus stated : 



390. To what is the volume of a vapor or gas proportional 1 To what 
is its density proportional ? 
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The temperature remaining the same^ thevot/apieofa gas or 
vapor is inversely proportional to the pressure which it sustainsm 
Also, the density of a gas or vapor is directly proportional to 
the pressure, 

EXAMPLES. 

1. .A vase contains 4.3 quarts of aiis the pressure being 10 
pounds : what will be the volume of the air when the pressure 
is 12.3 pounds, the temperature remaining the same? 

2. Under a pressure of 15 pounds to the square inch, a cer- 
tain quantity of gas occupies a volume of 20 quarts : what 
pressure must be applied to reduce the volume to 8 quarts ? ^ 

3. A quart of air weighs 2.6 grains under a pressure of 15 
pounds : what will be the weight of a quart if the pressure be 
reduced to 14.2 pounds ? 

4.* The pressure upon the steam contained in a cylinder is 
increased from 25 pounds upon the square inch to 47 pounds : 
what part of the original volume will be occupied ? 

5. How will the density of the steam in the last example, at 
the second pressure, compare with that at the first ? 

6. Eight quarts of hydrogen gas are contained in a vessel and 
submitted to a pressure of 22 pounds : how many quarts of gas 
will there be if the pressure is changed 9^ pounds ? 
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DIFFERENT KINDS OF UNITS. 

391. There are eight kinds of units ; 
1st. Abstract Units ; 

2d. Units of ^ Currency or Coin ; 

3d. Linear Units, or Units of Length ; 

4th. Units of Surface, or Superficial Units ; 

5th. Units of Volume, including Cubic Units and Gallons ; 

6th. Units of Weight ; 

7th. Units of Time ; and 

8th. Units of Circular or Angular Measure. 

ABSTRACT UNITS. 

392. The abstract unit 1 is the base of all numbers, and is 
called a unit of the first order. The unit 1 ten is a unit of the 
second order ; the unit 1 hundred is a unit of the third order ; 
and so for units of the higher orders. These are abstract num- 
bers formed from the unit 1 , according to the scale of tens. All 
abstract numbers are formed from collections of these units. 

UNITS OF CURRENCY. 
' 393. In all civilized and commercial countries, great care is 
taken to fix a standard value for money, which standard is 
called the Unit of Currency, 

In -the United States, the unit of currency is 1 dollar ; in 
Great Britain it is 1 pound sterling, equal to S4,84 ; in France 
it is 1 franc, equal to 18f cents. All sums of money are 
expressed in the unit of currency or in units derived from the 
unit of currency, and having fixed proportions to it. 

391. How many kinds of units are there in Arithmetic 1 Name them. 

392. What is said of the abstract unit 1 1 What is a unit of the 2d 
order 1 What of the 3d 1 4th 1 5th 1 d^. How are these numbers 
formed from 1 1 
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UNITS OF LENGTH. 

394. One o^ the most important units of measure is that for 
distances, or for the measurement of length. A practical want 
has ever been felt of some fixed and invariable standard with 
which all distances may be compared : such fixed standard has 
been sought for in nature. 

There are two natural standards, either of which affords this 
desired natural element. Upon one of them, ^e English have 
founded their system of mefisures, from which ours is taken, 
and upon the other, the French have based their system. These 
two systems, being the only ones of importancCj will be alone 
considered. 

395. First. — ^The English system of measures, to which 
ours conforms, is based upon the law of nature, that the 
force of gravity is constant at the same point of the earthh sur- 
face, and consequently, that the length of a pendulum which 
oscillates a certain number of times, in a given period, is also 
constant. Had this unit been known before the adoption and 
use of a system of measures, it would have formed the natural 
unit for division, and been the natural base of the system of 
linear measure. But the foot and inch had long been used 
as units of linear measure ; and hence, the length of the pen- 
dulum, the new and invariable standard, was expressed in terms 
of the known units, and foynd to be equal to 39.1893 inches. 
The new unit was therefore declared invariable — to contain 
39.1393 equal parts, each of which was called an inch ; 12 of 
these parts were declared by act of Parliament to be a standard 
foot, and 36 of them, an Imperial yard. The Imperial yard 
and the standard foot are marked upon a brass bar, at the tem- 
perature of 62 J°, and these are the linear measures from which 

393. What is a unit of t-urrency t Wha£ is the unit of currency in the 
United States 1 What in Greast Britain ? What in France 1 

394. For what is an invariable standard of length used 1 

395. What is the standard unit of length in th'e English system ? What 
in ours 1 
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ours are taken. The comparison has been made by means of 
a brass scale 82 inches long, manufactured by Troughton in 
Londcm, and now in the possession of the Treasury Depart- 
ment. 

396. Second. — The French system of measures is founded 
upon the principle of the invariability of the length of an arc 
of the same meridian between two fixed points. By a very 
minute survey of the length of an arc of the meridian from 
Dunkirk to Barcelona, the length of a quadrant of the meri- 
dian was computed, and it has been decreed by the French law 
that the ten-millionth part of this length shall be regarded as 
a standard French metre^ and from this, by multiplication and 
division, the entire system of linear measures has been estab- 
lished. 

On comparing two scales, very accurately, it has been found that 
the French metre is equal to 39.37079 English inches — differing 
very little from the English yard. This relation enables us to 
convert all measures in either system into the corresponding 
measures of the other. 

UNITS OF SURFACE. 

397. The linear unit having been established, the most con- 
venient UNIT OP SURFACE is the area of a square, one of whose 
sides is the unit of length. Thus, the units of surface in com- 
mon use, are 

A square inch = a square on 1 inch. 
A square foot =144 square inches. 
A square yard = 9 square feet 
A square rod == 30^ square yards. 
&c. &c. 

396. What is the standard unit of length in the French system 1 How 
was it found 1 How does the French m^tre compare with the Imperial 
yard 1 

397. What is the most convenient unit of surface 1 What are those in 
common use 1 
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UNITS OF VOLUME. 

398. The Unit of Volume, for the measurement of solids, ia 
taken equal to the volume of a cube one of whose edges is equal 
to the linear unit The units of volume in common use are 

A cubic inch = a cube whose edge is 1 inch ; 

A cubic foot = a cube whose edge is 1 foot =1728 cubic in. 

A cubic yard= a cube whose edge is 1 yard = 27 cubic feet. 

A perch of stone = 24f cubic feet ; 

or a block of stone 1 rood long, 1 foot thick, and 1^ feet wide. 

The standard unit of volume for the measurement of liquids 
is the wine gallon, which contains 231 cubic inches. 

The standard unit of dry measure is the Winchester bushel, 
which contains 2150.4 cubic inches, nearly. 

UNITS OF WEIGHT. 

399. Having fixed an invariable unit of length, we passed 
easily to an invariable unit of surface, and then, to an invariiible 
unit of volume. We wish now to define an invariable unit of 
weight. 

It has been found that distilled rain water is the most inva- 
riable substance ; hence, this, at a given temperature, has been 
adopted as the standard. 

We have two units of weight, the avoirdupdB pound, and the 
pound troy. 

The standard avoirdupois pound is the weight of 27.701554 
cubic inches of distilled water. 

The standard Troy pound is the weight of 22.794422 cubic 



398. What is the unit of volume for the measurement of solids ? What 
are those in common use 1 What is the standard unit for the measure- 
ment of liquids T What for dry measure 1 

399. What is used as a standard in fixing the units of weight 1 How 
many units of weight have we 1 How is the standard avoirdupois pound 
determined 1 How the Troy pound 1 Which is represented by a standard 
at the mmt ? 
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inches of distilled rain water. This standard is at present kept 
in the United States Mint at Philadelphia, and is the standard 
unit of weight* 

UNITS OF TIME. 

400. Time can only be measured by motion. The diurnal: 
revolution, of the earth affords the only invariable motion; 
hence, the time in which it revolves once on its axis, is the 
natural unit, and is . called a day. From the day, by addition, 
we form the weeks, months and years ; and by division, the 
hours, minutes ^d seconds. 

UNITS OF CIRCULAR OR ANGULAR MEASURE. 

401. This measure is used for the measurement of angles, 
and the natural unit is the right angle. But this is not the 
most convenient unit. The unit chiefly used is the 360 part 
of the circumference of a circle, called a degree, which is divided 
into 60 equal parts called jninutes, and these again into 60 equal 
parts called seconds. 

BEMABKS. 

402. It is seen that all the units, determined by the pendu- 
lum, depend on time as the ultimate base ; that is, the length 
of a pendulum which will vibrate seconds determines aU the 
units of measure and weight. 

Now, time is measured by motion, and the motion of the 
earth on its axis is the only invariable motion. Hence, we refer 
to this to fix the unit of time, on which the unit of length 
depends, and from which all the other units are derived. 

403. No class of pupils can rightly and clearly apprehend 
the nature of numbers and the operations performed upon diem, 

400. How is time measured 1 What motion is unifoiin 1 What is the 
natural unit 1 

401. For what is circular or angular measure used 1 What is the uniti 

402. On what do the units determined by the pendulum depend 1 How 
is time measured 1 To what then are aH these units referred 1 

403. How are the ideas of the absolute and relative values of the units 
to be communicated to a class 1 What apparatus is necessary 1 
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without distinct and fixed notions of the units ; hence, every 
teacher should labor to point out their absolute and relative 
values : this can only be done by means of sensible objects. 

Every school room, therefore, should be provided with a 
complete set of all the denominate units. The inch, the foot, 
the yard, the rod, should be accurately marked off on a con- 
spicuous part of the room, together with the principal units of 
surface, the square inch, square foot, square yard, &c. 

The units of volume should also be exhibited. The cubic 
inch and the cubic foot will serve as illustrations for one class 
of the units of volume ; and the pint, quart, gallon and bushel, 
should be exhibited to illustrate the others. 

The unit of weight should also be seen and handled. A 
child even can apprehend what is meant by an ounce or a pound 
when it takes one of these weights in its hand ; and mature 
years can acquire the idea in no other way. 

Let, therefore, every school room be furnished with a com- 
plete set of models to illustrate and explain the absolute and 
relative values of the different units. 

UNITED STATES MONEY. 

404. United States Monet is the currency established 
by Congress, A. D. 1786. The names or denominations of its 
units are, Eagles, Dollars, Dimes, Cents, and Mills. 

The coins of the United States are of gold, silver, and cop- 
per, and are of the following denominations : 

1. Gold : Eagle, half-eagle, three-dollars, quarterrcagle, dollar. 

2. Silver : Dollar, half-dollar, quarter-dollar, dime, half-dime, 
and three-cent piece. 

3. Copper : Cent, half cent. 

TABLE. 

10 Mills make 1 Cent, marked ct. 

W Cents - - 1 Dime, - - <3?. 

10 Dimes - - 1 Dollar, - - $, 

10 Dollars - - 1 Eagle, - - E. 



Digitized byVjOOglC 



Mills. 


Cents. 


Dimes. 


Dollar 


10 


= 1 






100 


= 10 


= 1 




1000 


= 100 


= 10 


= 1 


10000 


= 1000 


= 100 


= 10 
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Eagles. 

= 1 

405. It is seen, from the above table, that in United States 
money, the primary unit is 1 mill ; that the units of the scale^ 
in passing from mills to cents, are 10. The second anit is 1 cent, 
and the units of the scale, in passing to dimeS) are 10. The third 
unit is 1 dime, and the units of the scale, in passing to dollars, 
are 10. The fourth unit is 1 dollar, and the units of the scale, in 
passing to eagles, are 10. This scale is the same as in simple 
numbers; therefore, 

77ie units of United States money may be added, subtracted, 
multiplied, and divided by the same rules as are applicable to 
simple numbers. 

Notes. — The present standard or degree of purity of the coins 
was fixed by Act of Congress in 1837. It is this : 

1. Nine hundred equal parts of pure gold, are mixed with 100 parts 
of alloy, of copper and silver, (of which not more tha^ one-half 
must be silver) thus forming 1000 parts, equal to each other in 
weight. The silver coins contain ^OOO parts of pure silver, and 100 
parts of pure copper. The copper coins are of pure copper. 

2. The eagle contains 258 grains of standard gold, and the other 
gold coins in the same proportion. The dollar contains 412^ grains 
of standard silver, and* the others in the same proportion The cent, 
168 grains of pure copper. 

3. If a given quantity of gold or silver be divided into 24 equal 
parts, each part is called a carat. If any number of carats be mixed 
with so many equal carats of a less valuable metal, that there be 24 

404. What is United States money 1 What are the names of its units 1 
What are the coins of the United States 1 Which gold 1 Which silver 1 
Which copper 1 

405. What is the primary unit in United States money ? What are the 
units of the scale in passing from one denomination to another ^ How 
docs this compare with the scale in simple numbers 1 



Digitized byVjOOglC 



890 APPICNDIX, 

carats in the mixture, then the compound is said to be as many 
carats fine as it contains carats of the more precious metal, and to 
contain as much alloy as it contains carats of the baser. 

For example, if 20 carats of gold be mixed with 4 of silver, the 
mixture is called gold of 20 carats fine, and 4 parts alloy. 

4. Although the currency of the United States is in dollars, cents 
and mills, yet in some of the States the old currency of pounds, 
shillings and pence, is still nominally preserved. 

In all the States the shilling is reckoned at 12 pence, the pound 
at 20 shillings, and the dollar at 100 cents. 

The following table shows the number of shillings in a dollar, 
the value of £1 in dollars, and the value of $1 in the fraction 
of a pound : 

In English currency, 4*. Qd. - £1 = $4,84, and SI = £j.Vj* 

InN.E.,Va.,Ky.,| ^ . £i = $3i, and$l=£A. 
Tenn., ) » . m 

In N. T., Ohio, N. I 8, . ^^ ^ ^ and $1 = £ f 
Carolina. ) a' * 

^mI^' ^^ ^^^} ^*' ^' ' ^^ - *^*' ""* *^'= ^ ^ 

In S. Carolinaand Ga. 4». Bd. - £1 = $4f, and $1 = £ ^ 

In Canada & Nova) g^ _ ^^ ^ ^ and $1 = £ i. 
Scoua, ) * 

ENGLISH MONEY. 

406. The units or denominations of English money are 
guineas, pounds, shillings, pence, and farthings. 



Notes. — 1. What is the degree of purity of the gold coins 1 Of the 
silver coins 1 Of the copper 1 

2. How much pure gold in the eagle 1 How much pure silver in the 
dollar 1 

3. What is a carat ? How are metals mixed by carats t 

4. In what denominations is money eometunes reckoned in the different 
states 1 

406. What are the denominations of English money 1 
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TABLE. 
4 farthings, marked far.^ make 1 penny, marked d. 



12 pence - 

20 shillings 

21 shillings 

far. 

4 

48 

960 



d. 
= 1 
= 12 
= 240 



1 shilling, - «• 

1 pound, or sov^eign, £ 
1 guinea. 



= 1 

= 20 



= 1 



TABLE OF FOBEIGN COINS W^OSE VALUES ABE FIXED 
BY LAW. 



Franc of France and- Belgian, . 

Florin of the Netherlands, • 

Guilder of do • 

Livre Tournois of France, 

Milrea of Portugal, • . . • . . . • 

Milrea of Madeira, - . • 

Milrea of the Azores, • . . . • 
Marc Banco of Hamburg, • . • . • • 
Pound Sterling of Great Britain, 
Pagoda of India, . . , • . . 
Real Vellon of Spain, . . . 
Real Plate of do. - . • • • • 
Rupee Company, . . . . . 
Rupee of British India, . . . . . 

Rix Dollar of Denmark, 

Rix Dollar of Prussia, . * • . • 

Rix dollar of Bremen, 

Rouble, silver, of Russia, 

Tale of China, 

Dollar of Sweden and Norway, .... 
Specie Dollar of Denmark, .... 

Dollar of Prussia and Northern States of Germany, 
Florin of Southern States of Germany, 
Florin of Austria and city of Augsburg, . 
Lira of the Lombardo Venetian £ngdom, . 

Lira of Tuscany, 

Lira of Sardinia, ' 

Ducat of Naples, 

Ounce of Sicily, 

Pound of Nova Scotia, New Brunswick, Newfound- 
land, and Canada, 



cts, 

ISA 

40 

40 

18i 

12 

00 

83J 

35 

84 

84 

05 

10 

444 

44| 

00 

68 

7fi 

75" 

48 

06 

05 

69 

40 

48i 

16 

16 

80 
40 

04 
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TABLE OP FOREIGN COINS WHOSE VALUES ARE FIXED 
BY USAGE. 



Berlin Rix Dollar, 
Current Marc, 
Crown of Tuscany, . 
Elberfeldt Rix Dollar, . 
Florin of Saxony, 

" Bohemia, 

" Elberfeldt, . 

" Prussia, . 

" Trieste, 

" Nurembiirg, . 

" Frankfort, . 

" Basil, 

" St. Gaul, . 

" Creveld, . 
Florence Livre, , 
Genoa do., 

Geneva do., . . . .. 
Jamaica Pound, 
Leghorn Dollar, 

Leghorn Livre (6J to the dollar), 
Livre of Catalonia, . 
Neufchatel Livre, . 
Pezza of Leghorn, 
Rhenish Rix Dollar, 
Swiss Livre, .... 
Scuda of Malta, 
Turkish Piastre, 



cts. 

69^ 

28 

05 

69| 

48 

48 

40 

22| 

48 

40 

40 

41 

40 

15 

18| 

21 

00 

90 

154| 

53^ 

2(4 

90 

60J 

27 

40 

05 



[The above Tables are taken from a work on the Tariflf, by E. D. 
Ogden, Esq., of the New York Custom House]. 

Notes. — 1. The primary unit in English money is 1 farthing. 
The units of the scale, in passing from farthings to pence, are 4 ) in 
passing from pence to shillings, the units of the scale are 12 ; in pass- 
ing from shillings. to pounds, they are 20. 

2. Farthings are generally expressed in fractions of a penny. Thus, 
1/ar. = \i. ; Ifar. = ^. ; 3far. - |d. 

3 . The standard of th6 gold coin is 22 parts of pure gold and 2 
parts of copper. 

Note. — 1. What are the primary units of the English currency 1 Name 
the units of the scale. 
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The standard of silver coin is 37 parts of pure silver, and 3 parts 
of copper. 

A pound of gold is worth 14.2878 times as. much as a pound of 
silver. In the copj^er coin 24 pence make 1 pound avoirdupois. 

By reading the second tahle from right to left, we can see the value 
of any unit expressed in each of the lower denominations. Thus, 
Id. = 4far.; U. = lad. = 48/or.; £l = 205. = 240rf. = 960/ar. 

LINEAR MEASURE. 
407. This measure is used to measure distances, lengths, 
breadths, heights and depths. 

TABLE. 



12 inches make 


1 foot, marked ft. 


3 feet - ... 


1 yard, - - yd. 


5^ yards or 16^ feet - 


1 rod, - ' ' rd. 


40 rods . - .• . 


1 furlong, - - fur. 


8 furlongs or 320 rods 


1 mile, ' ' mu 


3 miles .... 


1 league, - - Z. 


69 J statute miles, or | 
60 geographical miles, - - ) 


1 degree on the) ^,^^ ^^ o^ 
equator, - ) 


360 degrees ... 


a circumference of the earth. 


in. ft. yd. 


rd. fur. mi. 


12 =1 




36 =3 =1 




198 =16^ =5^ 


= 1 


7920 = 660 = 220 . 


= 40 =1 


63360 = 5280 = 1760 


= 320 =8 =1 


Notes. — 1. A fathom is a length 


of six feet, and i« generally used 



to measure the depth of water. 

2. A hand is 4 inches, and is used to measure the height of horses. 

3. The units of the scale, in passing from inches to feet, are 12; 
in passing from feet to yards, 3 ; from yards to rods, 5J-; from rods to 
furlongs, 40 ; and from furlongs to miles, 8. 

407. For what is linear measiire used 1 What are its denominations ? 
Repeat the toble 1 What is a fathom 1 What is a hand t What are the 
units of the scale in linear measure 1 



Digitized byVjOOglC 



894 



APPBINDIX. 



\M1 



= 1.0300 



FOREIGN MEASURES OF LENGTH. 

408. The Imperial yard of Great Britain is the <Mie from 
which oars is taken. Hence, the units of measure are identicaL 

FRENCH SYSTEM. 

409. The base (^ the new French system of measures is the 
measure of the meridian of the earth, a quadrant of which is 
10,000,000 metres, measured at the temperature of 32° Fahr. 
The multiples and divisions of it are decimals, viz. : 1 metre 
c= 10 decimetres = 100 centimetres = 1000 millimetres = 
3.280899 United States feet, or 39;37079 mches. 

This relation enables us to covert all measures in either 
system into the corresponding measures of the other. 
Austrian, 1 foot = 12.448 U.JS. inches = 1.03737 foot 
Prussian, ) -- -<^, 

Rhineland,) ~ 

Swedish, 1 foot = 11.690 "_ '< =0.974145" 
.^ 1 foot = 11.034 « '< = 0.9195 " 
Spanish, >■ league (royal) = 25000 Span. ft. = 4 J miles "^ ^ 
3 " (common) = 19800 . " = 3J « ) | 

CLOTH MEASURE 
410. Cloth measure is used for measuring all kinds of doth, 
ribbons, and other things sold by the yard.. 

TABLE. • 
2^ inches^ in. make 1 nail, marked na. 
4 nails - - 1 quarter of a yard, qr. 

3 quarters- - 1 Ell -Flemish, E. Fl 

4 quarters - - 1 yard, - -yd. 

5 quarters - - 1 Ell English, - E. E. 

408. How does the Imperial yard compare with the standard in the 
United States 1 

409. What is the unit of the French system of measures 1 How does 
the metre compare with our standard yard ? 

410. For what is cloth measure used) What are its denonunatioDS ! 
Repeat the Ubie. What are the units of the scales t 
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tn. 


na. 


qr 


n 


= 1 




9 


= 4 


= 1 


27 


= 12 


= 3 


86 


= 16 


= 4 


45 


.= 2Q 


= 5 



JS,FL 



yd. 



£/• Em 



= 1 

= H =1 

= ll .= li =1 

NoTK.— The units of the scale, in this measure, are 2J, 4, 3, f , 
and f . 

SQUARE MEASURE. 

411. Square measure is used in measuring land, or anything 
in which length and breadth are both considered. 



A square is a figure bounded by four equal 
lines at right angles to each other. Each 
line is called a side <^ the square. If each 1 
side be one foot, the figure is called a square ^ 
foot. 



1 Foot. 



. 1 yard = 3 feet. 



1 

CO 








II 

















If the sides of the square be each one 
yard, the square is called a square yard. 
In the large square there are nine small 
squares, the sides of which are each one 
foot. Therefore, the square yard con- 
tains 9 square feet. 

The number of small squares that is contained in any large 
square is always equal to the product of two of the sides of 
the large square. As in the figure, 3x3 = 9 square feet. 
The number of square inches contaiixed in a square foot is 
equal to 12 X 12 = 144. 



411. For what is square measure usedt What is a square 1 If each 
tide be one foot, what is it called 1 If each side be a yard, what is it 
called 1 How many square feet does the square yard contain ? How is 
the number of small squares contained in a large square found 1 Repeat 
the table. What are the units of the scale t 
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640 acres 


' 


Sq. in. 


Sq.ft. 


144 


= 1 


1296 


= 9 


89204 


= 272| 


1568160 


= 10890 


6272640 


= 43560 



Sd6 AppSNDnc. 

. TABLE. 
144 square inches, sq. in. make 1 square foot, Sq.ft. 

9 square feet - - 1 square yard, Sq. yd. 

30^^ square yards - - 1 square rod or perch, P. 
40 square rods or perches 1 rood, ---/?. 

4 roods - - - 1 acre, - - - ^. 

1 square mile, - M, 

Sq.yd. P. JR. A. 

= 1 

= 801 =1 

=1 1210 =40 =1 

= 4840 =160 =4 =1. 

Note. — The units of the scale in this measure are 144, 9, 30J. 40, 

and 4. 

SURVEYORS' MEASURE. 

412. The Surveyor's or Gunter's chain is generally used in 
surveying land. It is 4 poles or 66 feet in length, and is 
divided into 100 links. 

TABLE. 

7^ inches make 1 link, marked - - ^ 

4 rods =66/V. = 100 links 1 chain, - - - «• 

80 ehains - - - 1 mile, ... mu 

1 square chain - - 16 square rods or perches, P. 

. 10 square chains - 1 acre, . - - - -4, 

Notes. — 1. Land is generally estimated in square miles, acres, 
roods, and square rods or perches. 

2. The units of the scale, in this measure, are 7^, 4, 80, 1, 
and 10. 

CUBIC MEASURE. 

413. Cubic measure is used for measuring stone, timber, 
earth, and such other things as have the three dimensions, 
length, breadth, and thickness. 

412. What chain is used in land surveying ! What it its length 1 How 
is it divided 1 Repeat the table 1 In what is land generally estimated t 
What are the units of the scale f 
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TABLE. 

1728 cubic inches, Cu, in., make 1 cubic foot, - (hi, ft. 

27 cubic feet - - - 1 cubic yard, - Cu. yd. 



40 feet of round or 
50 feet of hewn timber, 



1 ton, - - T. 



C. 



J 

42 soKd feet - - - 1 ton of shipping, T. 

8 cord feet, or) ^ ^ 1 cord, ' 
128 cubic feet y 

24f cubic feet of stone - 1 perch, - - P. 

Notes. — 1. A cord of wood is a pile 4 feet wide, 4 feet high, and 

8 feet long. 

2. A cord foot is 1 foot in length of the pile which makes a cord. 

3. A CUBE is a figure bounded by six equal squares, called faces; 
the sides of the squares are called edges. 

4. A cubic foot is a cube, each of whose faces is a square foot; its 
edges are each 1 foot. 

5. A cubic yard is a cube, each of whose 
edges is 1 yard. 

6. The base of a cube is the face on 
■which it stands. If the edge of the cube 
is one yard, it will contain 3X3=9 
square feet; therefore, 9 cubic feet can 

be placed on the base, and hence, if the ^ rT'""'I^"" „T 

solid were 1 foot thick, it would contain 

9 cubic feet ; if it were 2 feet thick it would contain 2 tiers of cubes, 
or 18 cubic feet; if it were 3 feet thick, it would contain 27 cubic 
feet; hence, 

The contents of suck a figure are found by multiplying the length, 
breadth, and thickness together. 

7. A ton of round timber, when square, is supposed to produce 40 
eubic feet : hence, one-fifth is lost by squaring. 

413. For what is cubic measure usedl What are iu denominations 1 
What is a cord of wood 1 What is a cord foot 1 What is a cube t What 
is a cubic foot 1 What is a cubic yard t How many cubic feet in a cubic 
yard 1 What are the contents of a volume equal to f Repeat the table. 
What are the units of the scale 1 
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WINE MEASURE. 






414. Wine measure is used for measuring 


all liquids excepi 


ale, beer and milk. 


TABLE. 






4 gills, gi. make 


1 pint, marked 


pt. 


2 pints - - - 


1 quart. 




gt. 


4 quarts - - • - 


1 gallon, 




gal. 


31^ gallons - - - 


1 barrel. 




bar. or Bbl 


42 gallons - - - 


1 tierce. 




tier. 


63 gallons - ... 


1 hogshead. 




hhd. 


2 hogsheads 


1 pipe. 




pi. 


2 pipes or 4 hogsheads 


1 tun. 




tU7l. 


gi. pt. qt. 


gal bar. tier. 


hhd. 


pi. tun. 


4 =1 








8 =2 =1 








32 =8 =4 


:1 






1008 = 252 = 126 = 


: 31^ =1 






1344 = 336 = 168 = 


= 42 =1 






2016 = 504 = 252 = 


: 63 =4 


= 1 




4032 = 1008 =: 504 = 


: 126 =3 


= 2 = 


= 1 


8064 =z 2016 = 1008 = 


= 252 =6 


= 4 = 


= 2=1. 



Notes. — 1. The standard unit, or gallon of wine measure, in the 
Umted States, contaius 231 cubic inches, and hence, is equal to the 
weight, avoirdupois, of 8.339 cubic inches of distilled water, very 
nearly. 

2. The English Imperial wine gallon contains 277.274 cubic 
inches, and hence, is equal to 1.2 times the wine gallon of the United 
States. 

BEER MEASURE. 
416. Beer measure is used for measuring ale, beer, and milk. 



414. What is measared by wine measure ? What are its denominatioDS ! 
Repeat the table. What are the units of the scale ? What is a standard 
wine gallon ? 

416. For what is beer measure used 1 What are its denominations 1 
Repeat the toble. What are the units of the scale ? 



Digitized byVjOOglC 





DRY MRASirBB;. 






TABLE. 




2pints,|>/. ] 


make 1 quart, marked 


qt. 


4 quarts - 


1 gallon, - 


gaL 


36 gallons - 


1 barrel, - 


bar. 


54 gallons - 


1 hogshead, 


khcL 


pt qt. 


gal. bar. 


hhd. 


2 =1 






8 =4 


= 1 




288 = 144 


= 36 =1 




432 = 216 


= 54 = 1^ : 


= 1. 



899 



Notes. — 1. The standard gaZZon, beer measure, contains 282 cubic 
inches, and hence, is equal to the weight of 10.1799 cubic inches of 
distilled rain water. 

2. Milk in many places is sold by wine measure. 

DRY MEASURE. 
416. Dry measure is used in measuring all dry articles, such 
as grain, fruit, salt, coal, &c. 





TABLE. 




2 pints, pt. 


make 1 quart, marked 


qt. 


8 quarts - 


1 peck, 


pk. 


4 pecks - 


1 bushel, - - . 


bu. 


36 bushels 


1 chaldron. 


ck. 


pt. qt. 


pk, bu. 


eh. 


2 =1 






16 =8 


= 1 




64 = 32 


= 4 =1 




2304 =1152 = 144 = 36 


= 1. 



Notes. — 1. The standard htishel of the United States is the Win- 
chester bushel of England. It is a circular measure ISj^ inches in 
diameter and 8 inches deep, and contains 2150.4 cubic inches, nearly. 
It contains 77.627413 pounds avoirdupois of distilled water. 

2. A gallon, dry measure, contains 268:8 cubic inches. 

416. What articles are measured by dry measure 1 What are its de- 
nominations % Repeat the table. What are the units of the scale ? What 
is the standard bushel ? What are the contents of a gallon 1 
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3. Wine measure, Beer measure, and Dry measure, and all mea- 
sures of volume, differ from the cubic measure only in the unit which 
is used as a standard. 



AVOIRDUPOIS WEIGHT. 




417. By this weight all coarse articles are weighed, such as 


h&j, grain, chandlers' wares, and all metals except gold and 


silver. 




TABLE. 




16 drams, dr. make 1 ounce, marked 


oz. 


16 ounces - - 1 pound. 


lb. 


25 pounds - 1 quarter, - 


qr. 


4 quarters - 1 hundred weight, 


cwt. 


20 hundred weight 1 ton. 


T. 


dr. oz. . lb. qr. cwt. 


T. 


16 = 1 




256 =16 =1 




6400 =400 =25 =1 




25600 = 1600 =100 =-4 =1 




512000 = 32000 = 2000 =80 =20 


= 1. 



Notes. — 1. The standard avoirdapois pound is the weight of 27.7015 
cubic inches of distilled water; and hence, 1 cubic foot weighs 1000 
ounces, very nearly. 

2. By the old method of weighing, adopted from the English sys- 
tem, 1 1 2 pounds were reckoned for a hundred weight. But now, the 
Hlws of most of the States, as well as general usage, fix the hundred 
weight at 100 pounds. 

3. The units of the scale, in passing from drams to ounces, are 16 : 
from ounces to pounds, 16 , from pounds to quarters, 25; from quar- 
ters to hundreds, 4 ; and from hundreds to tons, 20. 

417. For what is avoirdupois weight nsedt How is Ihe table to be 
read 1 How can you determine, from the second table, the value of any 
unit in units of the lower denominations 1 

Notes. — 1. What is the standard avoirdupois pound 1 

2. What is a hundred weight by the English method 1 What is a hun- 
dred weight by the United States method 1 

8. Name the units of tbe scale in passing from One denomination to 
another. 
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TROY WEIGHT. 

418. Gold, silver, jewels, and liquors, are weighed by Troy 
weight, 

TABLE. 

* 24 grains, gr, . make 1 pennyweight, marked 'pwU 
20 pennyweights - 1 ounce, - - oz. 
12 ounces - - 1 pound, - - Ih. 
gr. pwL oz. lb. 

24 =1 . 

480 =20 =1 

5760 =240 =12 =1. 

Notes. — 1. The standard Troy pound is the weight of 22.794377 
tmbie inches of distilled water. Hence, it is less than the pound 
avoirdupois 

2. 7000 troy grains = 1 pound avoirdupois. 

175 troy pounds = 144 pounds ** 
175 troy ounces = 192 ounces *' 

437-J troy grains = 1 ounce " 

3. The Troy pound being the one deposited in the mint at Phila- 
delphia, is generally regarded as the standard of weight. 

4. The units of the scale are 24, 2Q, and 12. 

APOTHECARIES' WEIGHT. 

419. This weight is used by apothecaries and physicians in 
mixing their medicines. But medicines are generally sold, ia 
the quantity, by avoirdupois weight. 

TABLE. 

20 grains, gr, make 1 scruple, marked 9 . 

3 scruples - - 1 dram, - - 3 . 

8 drams - - 1 ounce, - - 5 • 

12 ounces - - 1 pound, - - ft. 

418. What articles are weighed by Troy weight 1 What are its deuomi- 
nations 1 Repeat the table. What is the standard Troy pound ? What 
are the units of the scale, in passing ^m one unit to another 1 

419. What is the use of Apothecaries* weight? What are its denomi- 
nations 1 Repeat the table. What are the values of the pound and ounce 1 
What are the units of the scale, in passing horn on« unit to aaothif f 



xa 
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9^' 


9 


3 I 


20 


= 1 




60 


= 3 


= 1 


480 


= 24 


= 8 =1 


5760 


= 288 


= 96 = 12 



402 

ft 

= 1 

Notes. — 1. The pound and ounce are the same as the pound and 
ounce in Troy weight. 

2. The units of the scale, in passing from grains to scruples, are 
20 ; in passing from scruples to drams, 3 : from drams to ounces, 8 ; 
and from ounces to pounds, 12. 

NEW FRENCH SYSTEM. 

420. The basis of this system of weights is the weight in 
vacuo of a cubic decimetre of distilled water. This weight is 
called a kilogramme, and is the unit <rf the French system. It 
is equal to 2.204737 pounds avoirdupois. The other denomi- 
nations are as follows : 

100 kilogrammes = 1 quintal ; 10 quintals = 1 ton sea water ; 
1 gramme = 10 hectogrammes ; 1 hectogramme = 10 deco- 
grammes ; 1 decogramme = 10 grammes ; 1 gramme = 10 de- 
cigrammes ; 1 decigramme = 10 centigrammes ; 1 centigramme 
= 10 milligrammes. 

COMPARISON OP VTEIOHTS. 

English J 1 pound = 1.000936 pounds avoirdupois. 

French, 1 kilogramme = 2.204737 " « 

Spanish, 1 pound = 1.0152 " « 

Swedish, 1 pound = 0.9376 " « 

Austrian, ), pound ±= 1.2351 " « 

Prussian, 1 pound = 1.0333 « <* 

MEASURE OF TIME. 

421. Time is a part of duration. The time in which the 
earth revolves on its axis is called a day. The time in which 
it goes round the sun is called a^olar year. . Time is divided 
into parts according to the fi!dIowing 
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TABT.E. 






60 seconds, see. make 1 minute, marked 


m. 




60 minutes - - i hour, 


hr. 




24 hours - - - 1 daj, 


da. 




7 days - - - i week, 


wk. 




4 weeks - - "- 1 month, 


mo. 




12 calendar months, ) . 
or BQoda. 6Ar., nearly,; ^ ^""^'^ ^ <^^^ 7^^^ 






yr. 




100 years - - - 1 century, - 


cent. 




sec, m. kr, da. wk. 


yr. 




60 =1 






8600 =60 =1 






86400 = 1440 = 24 = 1 






604800 = 10080 =168 =7 =1 






31557600 = 525960 = 8766 = 365J = 52 


= 1. 




The year is divided into 12 calendar months : 






No, No, days. 


No, 


No, days. 


1st. January, - - 31 


7th. July, - - 


- - 


31 


2d. February, - - 28 


8th. August, 


- - 


31 


3d, March, - - - 31 


9th. September, 


- - 


30 


4th. April, - - - 30 


. 10th. October, - 


- - 


31 


5th. May, - - - 31 


11th, November, - 


- - 


30 


6th. June, ... 30 


12th. December, 


- - 


31 



The number of days in each month may beYemembered by 
the following : 

Thirty days hath September, 

April, June, and November ; 

All the rest have thirty-one, 

Excepting February, twenty-eight alone. 

421. What are the denominations of time 1 How long is a year 1 How 
many days in a common year 1 How many days in a Leap year t How 
many calendar months in a year 1 Name each, and its number, and the 
number of days in each. How many days has February in the leap year 1 
How do you remember which of the months have 30 days, and which 3 11 

Note. — 1. How are the centuries numbered 1 How are the years num- 
bered 1 The d^s 1 The hours 1 
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Notes. — 1 . The centuries are numbered from the beginning of the 
Christian Era. The year 30, for example, at its commehcementj was 
called the 30th year of the first century, though neither the century 
nor the year had elapsed. Thus, June 2d^ 1856, is the 6th month of 
the 56th year of the 19th century.* 

2. Days are numbered in each month from the first day of the 
month. 

3. The civil day begins and ends at 12 o^clock at night. In the 
civil day, the hours are reckoned from that time. 

DATEa 

1. The length of the solar year is 365da. 5kr. 4Sm. ASsee,, very 
nearly. It is desirable to have the periods and dates of the civil 
year correspond to those of the solar year ; else, the summer months 
of the one would in time become the winter months of the other, 
thereby producing great confusion in dates and history. 

2. The civil year is reckoned at 365da. 6hr. ] but the whole days 
only, are numbered in each year. The 6 hours accumulate for 4 
years before they are counted, when they amount to 1 day, and are 
added to February ; and the year is called a bissextile or leap year, 

3. The odd 6 hours have been so added that the leap years occur 
in those numbers which are divisible by 4. Thus, 1856, 1860, 1864, 
&c., are leap years ; and when any number is not divisible by 4, the 
remainder denotes how many years have passed since a leap year. 

4. This method of disposing of the fractional part of the year 
would be without error if the solar year were exactly Z65da. 6hr. in 
length j but it is not ; it is only 365da. 5hr. 48m. 48sec. long : hence, 
the civil year is reckoned at too much^ and to correct this error, every 
centennial year is reckoned as a common year. But this makes an 
error again, on the other side, and every fourth centennial year the 
day is retained. Thus, 1800 was not, and 1900 will not be, reckoned 
a leap year : the error will then be on the other side, and 2000 will 
be a leap year. This disposition of the fractional part of the year 
causes the civil and solar years to correspond very nearly, and indi- 
cates the following rule for finding the leap years : 

Every year which is divisible by 4: is a leap year, unless it is 
a centennial year, and then it is not a leap year unless the nuni' 
her of the century is also divisible by 4. 

0. The registration of the days, by reckoning tb« civil year at 
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365da. ehr.j was established by the Roman Emperor, Julius CsBsar 
and hence this period is sometimes called the Julian year. 

The error, arising from the fractional part, continued to increase 
until 1582. when it amounted to 10 days; that is, as the year had 
been reckoned too long the number of days had been too few, and the 
count, in the civil year, was behind the count in the solar year. 

In this year, (1582), Pope Gregory decreed the 4th day of October 
to be called the 14th, and this brought the civil and the solar years 
together. The new calendar is sometimes called the Gregorian 
Calendar. 

6. The method of dating by the old count, is called Old Style; 
and by the new, New Style. The difference is now 12 days. In 
Russia, they still use the old style; hence, their dates are 12 days 
behind ours. Their 4th of January is our 16th. 

CIRCULAR MEASURE. 

422. Circular measure is used in estimating latitude and 
longitude^ in measuring the motions of the heavenly bodies, and 
also in measuring angles. 

The circumference of every circle is supposed to be divided 
into 360 equal parts, called degrees. Each degree is divided into 
60 minutes,^ and each minute into 60 seconds. 

TABLE. 



60 seconds " 


make 


1 minute, marked 


/ 


60 minutes 


- 


1 degree, 


o 

• 


30 degrees 


- 


1 sign, - 


8. 


12 signs or 360'' 


1 circle, - 


0. 


// 


. / 


•. 


C. 


60 = 


1 






3600 = 


60 


= 1 




108000 = 


1800 


=; 30 =1 




1296000 = 


21600 


= 360 = 12 


= 1. 



422. For what is circular measure used 1 How is every circle supposed 
to be divided 1 Repeat the table. 
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make 



12 units, or things 

12 dozen - - - - 

12 gross, or 144 dozen 

20 things - - - - 

100 pounds - . - 

196 pounds - - - 

200 pounds - - - 

18 inches - - - - 

22 inches, nearly 

14 pounds of iron or lead - 

21^ stones - - - - 
8 pigs - 



1 dozen. 

1 gross. 

1 great gross. 

1 score. 

1 quintal offish. 

1 barrel of flour. 

1 barrel of pork. 

1 cubit. * 

1 sacred cubit 

1 stone. 

1 fother. 



BOOKS AND PAPER. 

The terms, folioy quarto, octavo, duodecimo, &c, indicate the 
number of leaves into which a sheet of paper is folded. 
A sheet folded in 2 leaves is called a folio. 



A sheet folded in 4 leaves 


(( 


a quarto, or 4to. 


A sheet folded in 8 leaves 


a 


an octavo, or 8vo. 


A sheet folded in 12 leaves 


u 


a 12mo. 


A sheet folded in 16 leaves 


u 


a 16mo. 


A sheet folded in 18 leaves 


a 


an 18mo. 


A sheet folded in 24 leaves 


d 


a 24mo. 


A sheet folded in 82 leaves 


u 


a d2mo. 


24 sheets of paper make 


1 quire. 


20 quires - - - - 


- 


1 ream. 


2 reams - - - - 


. 


1 bundle. 


5 bundles ... 


- 


Ibale. 



Digitized by VjOOQIC 



ANSWERS. 



16. 
16. 
16. 
16. 
16. 
16. 
16. 



EX. 
1 


ANS. 


EX. 


XVI. 


8 


2 


XIV. 


9 


3 


xvm. . 


01 


4 


LXIX. 


11 


5 


LXXVIII. 


12 


6 


cxv. 


13 


7 


CCCCIX. 


14 



ANS. 


EX. 

15 


DCCLI. 


MLX. 


16 


MMXCI. 


17 


DLxrx. 


18 


DCCXLV 


19 


DCCCCLXI 


20 


DCXCIX. 


— 



ANS. 



DCCOCLVII. 

MCCVI. 

CCCCXCV. 

DCCLV. 

MDCCCXLVII. 

MMDXX. . 



19. 


1 


19. 


2 


20. 


7 


20. 


8 


20. 


9 


20. 


10 


20. 


11 


20. 


12 


20. 


13 



7 
80 



9000 
93 



5 961 



7408 



897,021 

86,029,430 

4,328,021,063 

&67,040,932 

30,430,208,123 

360,030,702,010 

5,800,006,000,812 



75,605,070,905,008 
904,000,800,200,720 
6,000,900,704,098,020 
80,510,006,040,900,040,900 
6,050,900.001 
987,654,321.012,345,678 
208,104,111,001,111,111 



23. 

23. 

23. 

23. 

23^ 

24. 

24. 

24. 

24. 

24. 

24. 

24. 



621 


6 


5,702 


7 


8,001 


8 


10,406 


9 


65,029 


10 



40,000,241 

59,000,310 

12,111. 

300,001,006 

69,003,000,211 



11 
12 
13 
14 
15 
16 
17 



47,000,069,000,465,207 

800,000,000,000,429,006,009 

95,000,000,000,000,089,089,306 

6,000,000,451,065,047,104 

999,065,841,411 

470,040,000.000,000,000,000,000,004,006,204 

65,000,800,000,750,751,975,310 



3L 

33. 
33^ 

34. 
34. 
34. 
34. 
34. 



1 I 2; 7 j 



I 7 ; 3 II 3 I 1 ; 7 



LI (42600; 
11 (426000 



36860 
$8,75 



433005 
8996 



11 



£1 125. 8af. Ifar. 



12 115445/5. 

13 7 71 \4.cwt,\qr, 201b, 

14 2621 5^r«. 

15 ,\22lb.2oz. ISpwtdgr. 

16 29362^r. 



30/5. 4 S 3 3 29 7gr. 

249m. 

( leOOrd, SSQOyds, 
\ 26400/35. 316800m 

75yd. 2ft. 6in. 
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P. EX 



34. 
34. 
34. 
34. 
34. 
34. 
34. 
34. 
34. 



ilNS. 



65^. yd. 2sq.fL 
iA, OiJ. 3oP. 
45JL 6^5'. Oh. 
568P. 

967680cw.m. 

3968cw.y2!.. 

440tor^5. 

144yd. 



EX. 

30 
31 
32 
33 
34 
35 
36 
37 
38 



ANS. 



78 E.E. \qr. . 

1008^^. 

3024j9^. 

1296ar. 

1984j9«., 

Oc/t. 32&W. 3pA;. Iqt. 

631138565^0. 

Smo. 2wk, 



38. 


1 


182630 


7 


38. 


2 


87539 


8 


38. 


3 


110526 


9 


38. 


4 


79165 


10 


38. 


5 


73285 


11 


38. 


6 


4148907 


12 



395873 
30534 
74716 
29909 
74022 

833516 



13 
14 
15 
16 
17 



32921 

185876 

93684 

34289 

243972 



39. 


18 


39. 


19 


39. 


20 


39. 


21 


39. 


22 


39. 


23 


39. 


24 


39. 


25 


39. 


26 



$991,546. 

*85,465. 

#770,560. 

1525,892. 

$9638.495. 

£223 2s. 5d. If. 

\296ld. lOoz. 2pwt. 

453Jfe 9 5 33 

2cwL'^qr.%lb.Soz. 6dr 



43 T. 2ci^;^. -O^T. 7/6. 
3l2yd. Oqr. 2na. 
251 E. E. Iqr. Sua. 
14:3 L. 2mi. 6 fur. 
ifur. Ard. 0yd. 1ft. Tin. 
322A. IR. 4P. 
2224 r. Qhhd. 5gal. 
339gal. 3qt. 



40. 
40, 
40. 
40. 
40. 



362'SOchal. 25bu. Zpk. 4tqt. 

36 823^. lOmo. 

37 904rfa. \Bhf. \mi. 
3S2T.Ucwt.\qr.20lb. 15oz. 
3923592550. 



$137915940. 

88056. 

l2lmi.4fur.Brd. 5ft. 

519190. 

1124749. 



41. 


45 


$22,009. 


, 


50 29026. 


41. 


46 


$27,740. 




51 8209,76. 


41. 


47 


Uun. 2hhd. 29gal. 


2qt. Opt. 


52 26326424. 


41. 


48 


$20308675. 




53 : 29714. 


41. 


49 


30569853. 




54 50110025. 


42. < 


55 59808512 


60 


4lb. 6oz. 6pwt. 


42. . 


56 2T. 4cwt. 2qr. lib. 


61 


1053420 


42. < 


57 205 acres. 


62 


4089507 


42. ( 


)8 $75002,296 


63 


32341 


42./ 


)9 $7426 


— 
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ANS. 


EX. 


HNS. 


43. 


64 


*27 131,23 


69 


481125 


43. 


65 


$28,105 


70 


66585383 


43. 


66 


S9yd. Iqr. 


71 


$1019,10 


43. 


67 


$180,825 


72 


.$33800 


43. 


68 


$35068,807 


— 






44. 


73 


380 bushefs. 


75 


£57 145. 2d. Sfar. 


44. 


74 


$458,342 


76 


5860 


47. 


1 


363296 


5 


41923288 rods. 


9 


627866W. 


47. 


2. 


50579 


6 


$7838180 


10 


198621115m. 


47. 


3 


733071 


7 


106026 mills. 


11 


359l75765l77t. 


47 


4 


1711927 


8 


4S9lbar. 


— 




"xl • 




48. 


12 


41^9675 cords. 


26 


25 E. E. \qr. Saa. 


48. 


13 


SS7877Sgal. 


27 


79fe 105 63 


43. 


14 


99999977ZA. 


28 


125 43 29 


48. 


15 


$8443.641 


29 


124 .E. E. Sqr, Sna. • 


48. 


16 


*806,384 


30 


96^. F. Iqr. Ina. 


48. 


17 


*4853673,758 


31 


12 T. \7civt. Sqr. 


48. 


18 


£14 18*. 3d. IJar. 


32 


2ciot. 2qr. 22lb. 


48. 


19 


ST. ScioL 2 Jr. lib. 


33 


^9qr. 2lb, \4tOZ. 


48. 


20 


in yds, 2qr. \na. 


34 


\Sm. Uoz. ISdr. 


48. 


21 


59L. \mi. 3 fur. 28rd, 


35 


10 A 2R. \8P. 


48. 


22 


Stun Ihhd. dSgal. 3qt 


36 


S7A. 2R. 34P 


48. 


23 


89 A. 2R. SIP. 


37 


147(/a. 2i;*r. d^imu 


48. 


24 


976bu. Ipk, 6qt 


38 


52hr. 50m. 5^sec. 


48 


OiS 


124 cords 58/7 522m 








•XO, i'-«^j 


^<W^ t/(// M/O tJ\JI l'» Kt iit mt 1/ f b. II 




49. 


39 


*8759,625 


46 i 


;i21 175. Od. \far. 


49. 


40 


183G66662 


47 6 


yr. Omo. Owk. 6da, 9hr. 2mu 


49. 


41 


6yr. 9nio, Swk, llda. 


48 6 


353870 


49. 


42 


88fc 5 63 


495 


747 


49. 


43 


$8,20 


50 3 


>6020 


49. 


44 


$39,868 


51 2 


5712808,91 


49. 


45 


* 1 0,626 


5211 


536190 


50. 


53 


683021 


59^ 


^99,625 lost. 


50. 


54 


107445034 


60^ 


1175,875 


60. 


56 


6274 


61 \ 


$3.25 


50. 


56 


47'. Scwi.2qr.2Blb, 


62 


V9987563 


60. 


57 


£19 195. 2d. Sfar. 


63 


2899248 


50. 


58 


2299mi. 2fur. ^rd. 


64 


173675 


51. 


6 


5 22815 


67 


80yr. 8mo. Oda. Shr. SOwi. 


51. 


6 


6 $198,625 


68 


$655,125 
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EX. 


ANS. 


EX. 


ANS. 


51. 


69 


249yr. Imo. llda. 


73 


$7398 


51. 


70 


17877 


74 


$2360 


51. 


71 


$7310756 


75 


526 


51. 


72 I $62727794 


76 


6274 


52. 


77 


$356,35 gained. 


83 


2yr. 8mo. I9da. 


52. 


78 


3A 2R. 39P. 


84 


30gal. 2qt. \pt. 


52. 


79 


41 cords 5 cord feet. 


85 


50062 


52. 


80 


$3280,105 


86 


15550 


52. 
52. 


81 
82 


$44161,987 
$14352,50 


87 


12° 23^ 53^' 


""" 




53. 


88 


%\^l,n 6 gained. 


90 


S2yd. Oqr. 2na. 


53. 


89 


2271707 • 


91 


£950 2s. 8d. 


60. 


1 


6776368 


14 


301144560000 


60. 


2 


68653214 


15 


610071000 


60. 


3 


3422454 


16 


14783518400 


60. 


4 


1952883 


17 


£81 6«. Sd. 


60. 


5 


4354224 


18 


24 T, Icwt. Sqr. 


60. 


6 


1028540646 


19 


nSyd. \ft. Sin. 


60. 


7 


•24668698404 


20 


114° 26' 15" . 


60. 


8 


$70,84 


21 


66hhd, Igal. 2qt. Opt. 


60. 


9 


$12517,764 


22 


598 E. F. 


60. 


10 


i^961662,960 


23 


865 T. llcwt.3qr. 20». 


60. 


11 


201638228149 


24 


320yr. 2mo. Owk. Ida. I5hr. 12m. 


60. 


12 


4281770760 


25 


4890 


60. 


13 


174809600 


—■ 






- 




61. 


26- 


a34048 


39 90 


72040000 ; 907204000000 


61. 


27^ 


1482566 


40 74 


040900; 740409000 


61. 


28, 


314986464 


4167 


493600; 67493600000 


61. 


29; 


320021195962 


4212 


9359360000 


61. 


30, 


556321146764 


4313 


729103000000 


61. 


31" 


1747125213301 


44 66 


4763206000000 


61. 


321 


2324684880333 


4587 


99238229600000 


61. 


33' 


71109696492112 


46 25 


26426017908695000000 


61. 


34 


90012355857332 


4710 


936893 68445084378777040 


61. 


35 


549600 


4816 


714410677359581583737 


61. 


36 


570460; 6704600 


4916 


1975 


61. 


37 


5704900; 57049000 


5032 


iOmi. 


61. 


38 


4980496000; 
' 49804960000 


51 $2 


097 


6!. 


5213 


Syd. Sqr. 2na, 
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ANS. 


EX. 


ANS. 


62. 


53 


£3 I9s.4d.2far. 


54 


$1031,68 


62. 


55 


$15 


61 


6rfa. 6Ar. 37w. 


62. 


56 


$506,88 


62 


657dollars, 


62. 


57 


$6336 


63 


$24,375 


62. 


58 


$5545 


64 


868^7^5. 


62. 


59 


$16763832 


65 


7fc 2| 5 7 0912^r*. 


62. 


60 


488mt. \fur. '24rd. 


66' 


4\lbu. Ipk. Oqt. 


63. 


67 


146484 yards. 


74 


$1417 


63. 


68 


427816 harreU. 


75 


$65962788,75 


63. 


69 


$84,26 


76 


750 days. 


63. 


70 


$16875,60 


.77 


$13500 


63. 


71 


2T. XScioL \qr. 21Z&. 


78 


$243 


63. 


72 


$971,04 


— 




63. 


73 


) 461 barrels left. 
] $1315 cost. 


— 




63. 


-— 




64. 


79 


$4770,755 


84 


84rc?. 14 ft. 


68 


216 men. 


64. 


80 


$61 


85 


50 


89 


$149,20 


64. 


81 


$672 


86 


24cords. 


90 


37816 tons. 


64. 


82 


$11914 


87 


$92 


91 


$70,02 


64. 


83 


286yr. 9mo. 


— 




— 




66. 


92 


Abar. ^2gal. Zqt. 


. 95 


$202,50 


65. 


93 


669AArf. AOgal. 2qt. 


96 


$21,475 


65 


94 


$13650000 


97 


$927,35 


66.1 


1 98| $18844,01 II 99| $132,935 || 100 j £175 18«. 6d. 


71. 


1 


6579 


4 


275155 


6 


1147187 


71. 


2 


36842 


5 


794ft3l2 


7 


72331642 


71. 


3 


269368 


— 




— 




72. 


8 


£15 195. 9rf. 


20 


$17,4512 


32 


13195133^U 
12513920l|ff^^ 


72. 


9 


4A OB. 33P. 


21 


S3,842t^«7 


33 


72. 


10 


9yd. 2qr, Ina. 


22 


$1,125 


34 


269577255882^Vt 


72. 


11 


$79,3445 


23 


$0,375 


35 


14243757748fifJ^ 


72. 


12 


$209,728 


24 


$0,81 


36 


1 53959 I9jffi4 


72. 


13 


$66862,18 


25 


$5,01 


37 


soooiooo/Zt-Vt 

131809655^|||^ 
300335575|mU 
99481 57977|1|2|3 


72. 


14 


15311409^ 


26 


$52,88 


38 


72. 


15 


237132 


27 


9 


39 


72. 


16 


177242 


28 


95 


40 


72. 


17 


68 


29 


$8 


41 


590857 HXV 
125812^ffi| 
119191753^^^^^1^ 


72. 


18 


44670 


30 


763521 


42 


72. 


19 


275 


31 


407294|f|f 


43 
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EX. 


72. 


44 


72. 


45 


72. 


46 


72. 


47 



ANS. 



\7A, SB. 6P. 
Ida. \2hr. Sim. SOsec. 
S5mi. 0/ur, 29rd, 
4%a/. 3^^/. 



48 
49 
50 



ANS. 



2busk. Opk. Iqt 

$25,25 

24. Ad. 



73. 


dl 


73. 


52 


73. 


53 


73 


54 


73. 


55 


73.1 


56 



22mf. \fvr. Srd. 

S\6AAR,S5F. 

♦27, 397 -f 

98765 

$11250 

148ui8f^ 



57j$4,75 

58 $12,50 

59 757188yVf* 
60$1,625 
6l365e/a. 
62800008 



47 rhgs. 

1 T. IScwL Sqr. 

4 or. ft. 995c. in. 



I 



7175 
4600 
168525 
76850 



2725 

387321 

4413840 



15423 

2674584 
280082 



4800 
5950 
185000 



8380225 

55975066^1 

49357466^ 



355850400 
148072100 
7408000 



2 .2199176000 



242601500 
17573500 



254 

853,V\r 

26251^^ 

291147 



5,2ll488i% 

6 978 

7 852 

8 i954 



9 
10 
11 
12 



140848 
2025 
39252 
475542 



13 
14 
15 
16 



242172 
2250 
48126 
16215* 



77.1 
77.1 



387 
1548 



532 

804 



15911 
1935 



1809 
3216 



78. 
78. 
78. 



79, 
79, 

80, 
80. 




146 



83253.^1 
2459||| 



15873211^ 



4073tWj 
9507|f|^ 



I96|| 
3117|^ 



61096f| 
727ff| 



9095|J| 
6992|f| 



7|6150,^^ 
814079^ 



81. 1 1 |»142||2||{17 



3|$14||4|$35[|6|$172||7|$120||8|ti90 



82, 



1 ] $121,615 II 2 



$67,50 II 3 I $121,9115 



I 1 I $8,024 II 2 $12,891511 3 $9,198 || 4| $18,22765 



83, 
86. 
85, 



11 



5^ 13' diff. in long. 
20m. 62sec. difE in time 



lAr. 2///. Ssec. P.M. 



13** 23' 

4m. S6sec. 



Skr. 12m. A. M. 
10° 34' 
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86. 
86. 
86. 
86. 

'8?; 

87. 
87. 
87. 
87. 
87. 
87. 
87. 
87. 



35° 11' 

84° 42' 

\Ohr. \lm. 46s^c.PM. 

120° 

\hr, 2m, 30sec, Fast. 



EX. 



$128 
2bu. \pk, 
$53,28 
32 barrels, 
463684 



6 

7 

8 

9 

10 

11 

12 

13 

14 



41666^ gallons, - 

57979|i^ 

555jf 

Imo, Xtvk. 4^(2. 

12 years. • 

^mo. Oif7. 6d. lAh, 407/1. 

77 barrels. 

$72 

$5 



15 
16 
17 
18 
19 
20 
21 
22 



$812,25 

$147,9375 

£14 145. 

£166 2s. Sd. 

ed, 

$6,95175 

$8,64 



88, 
88. 
88. 
88, 
88, 



23 



$7,875 



18 cents. 

36 

26451b. 6oz. 
27i$50 



1 Ipwt. 



$19 

6480c.//. 

$773,395 

$4,2408 

$16,7025 



7680 

Mb. loz. 12pwt. Wgr. 

$10 

36l2Aw. \pk. Iqt. 
37$0,75 



89; 
89, 
89. 
89, 
89. 
89. 



38 
39 
40 
41 

43 



104 sheep. 

42 days 

16 cannisters. 

52^aZ. Iqt. 

4424 

96 acres. 



90. 
90. 
90. 
90. 
90. 
90. 
90. 
90. 



l50 
51 

52 

53 
54 
55 
56 



91. 
91. 
91. 
91. 
91, 
92. 
92. 



73 



44 
45 
46 
47 
48 
49 



$598281 

31680 times. 

130 farms. 

ilS^^Wr acres. 

$44397293 

Whr. Ami. 32sec.y A. 



M. 



127° '30 
, 79° 5' A's Long. 
I 9kr. 19m. P. M., B's time. 

lOcords, 7 cord ft. I^c./l. 

\cwt. 3qT. 9lb. lOoz. 

$164,475 

282yr, 6mo. Sda 

Qgal. 2gt. Opt, 2gi. 



3yd, Iqr, '6na. 

33 of each. 

13209 + 

111,88 

\yr, 205da. lOkr. 52m, SOsec. 



13068 shingles. 



74 



57 

58 
59 
60 
61 
62 
63 



6° 1 \mi.\fur.3'ird.2yd. 

1000000//. 

138?4rorf«. 

36100 

29mi. Sfur, 2rd. 16/?. 

lOacres, 

SQyards. 



25yr. ^mo. Ii5da, 9hr, 

$10591021,60 
J $2478 widow's share 
) $1239 each child's" 

$9 



107° 47' difi: in long. 

7hr. I \m, S.sec. diff. in time. 
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ANSWESS. 



P. 


EX. 


ANS. 


EX. 


ANS. 


92. 
92. 
92. 
92. 


76 
76 
77 


Ihr. 11m. Ssec^F.M. 
\ Ur. 56m., P. M. 
\26''/romN. York. 
48 hours. 


78 
79 
80 
81 


$2 

4333f schoolhouses. 

46\lbs. 

14 days. 


93. 
93. 
93. 
93. 
93. 
93. 
93. 
93. 
93. 


82 
83 
84 
85 
86 
87 
88 
89 


2Sbar. 6gal. 
24:bar. \9gals. 
$85,33^ 
llf rolls. 
7mi. 6fur. 20rd. 
8750 pounds. 
$18,025 
2500 barrels. 


90 . 
91 

92 ^ 


^S2bu. Ipk. 2qts. -1st. 
l^0bu.3pk.0qt, ljp/:.=2d. 
32l6w. 2pk. \qt, ^t. =3d. 
40° 50' East, 
o5^days. 
' $2400. = Captain's share. 
$2000 = 2 LieutJs " 
$3600 = 6 Midship. '* 
$ 200 = each sailor's " 


94. 
94. 
94. 
94. 
94. 


93 
94 
95 
96 
97 


87° 30' 

9hr. 33 w. Usee, A, M 

lOhr. 5Am, IQsec. A. A 

19° 

4800ytis. 


98 

99 

f. 100 

101 


514 eagles. 

2011 bushels, 

$7410 

lyr. 33Sda, 22hr. 


96. 
96. 
96. 
96. 
96. 
96. 
96. 
96. 
96. 


1 
2 
3 

4 


3x3; 2x5; 2x2x3; 2x7; 2x2x2x2; 
3x3x2; 2x2x2x3; 3x3x3; 2x2x7. 
2x3x5; 2x11; 2x2x2x2x2; 3x3x2x2; 
2x19; 2x2x2x5; 3x3x5; 7x7; 
2x5x5; 2x2x2x7; 2x29; 2x2x3x5- 
2x2x2x2x2x2; 2x3x11; 2x2x17; 
2x5x7 ; 2x2x2x3x3. 

2x2x19; 2x3x13; 2x2x2x2x5; 2x41; 
2x2x3x7; 2x43; 2x2x2x11; 2x3x3x5. 


97. 
97. 
97. 
97. 
97. 
97. 
97. 
97. 
97. 
97. 
97. 
97. 


5 
6 

7 

8 
9 
10 
11 
12 
13 


2x2x23; 2X47; 2x2x2x2x2x3; 2x7x7; 

3x3xli; 2x2x5x5; 2x3x17; 2x2x2x13. 

3x5x7; 2x53; 2x2x3x3x3; 2x5x11; 

5x23; 2x2x29; 2x2x2x3x5; 5x5x5. 

2x151; 5x61; 2x2x151; 5x5x5x7; 

3x5x5x13; 5x131. 

5x3x2. 

2x3x7. 

3x5x7. 

2x3x7. 

2x2. 

2x3x5x7. 


100 


.11 2 


18 II 3 1 12 4 1 5 1 5 1 6 [| 6 1 10 7 28 ) 8 14 
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104, 
104. 
104. 
104. 
104. 



p- 1 


EX. 


ANS. 


EX. 


101. 


1 


16 


6 


101. 


2 


7 


7 


101. 


3 


22 


8 


101. 


4 


124 


9 


101. 


5 


62 


10 



ANS. 



81 

45 bushels, 
25 acres, 
12 feet. 
3 bushels. 



EX. 



11 



$22 ;?er head. 
13,-4 bought, 
21, ^ " 
29, (7 " 



103. 


1 


1260 


5 


10500 


9 


336 




112 men at 


$15 


103. 


2 


7200 


6 


10800 


10 


1176 


12 


105 " 


$16 


103. 


3 


1260 


7 


540 


11 


lUrods. 


1 80 " 


$21 


103. 


4 


1008 


8 


420 


12 $1680 -1 




[ 70 •' 


$24 



13 



f 210 bushels, 
bags 105 times, 
barrels 70 " 
boxes 30 *' 
hhds. 14 " 



14 



60 days, 

A, 3 times, 

B, 4 •' 
6', 5 " 
i>, 6 *' 



106. 


1 


32 


6 


4* 


11 


106. 


2 


3f 
14 


7 


8 


12 


106. 


3 


8 


X. 


13 


106. 


4 


48 


9 


6i 


14 


106. 


5 


I 8f 


10 


27 


— 



9 dozen, 
36 pounds. 
46 bushels. 
4 firkins. 



107. 
107. 
107. 

111. 

111. 



15 

16 
17 



16f rfay«. 
8 pieces, 
Al\\ bushels. 



15 barrels, 
62\0 bushels. 
6^ bushels. 



17-^ bushels. 
ll|- rfay«. 
4^ 6oare5. 



T9 > 4"9 • 

27. 95 . 106 . M.. 41 

TCT > TO > To > To > to 



45.56.85.95. 37 
9.87.75. 6 5.85.90. TOO 

y?r> yg* 90* yp > Fo » o^o > 90* 



114. 
114. 
114. 
114. 
114. 
114. 
114. 
114. 
114. 
115. 
115. 
115. 



3A;3§f. 

n-> i2tV 



8i; 4|; 2^. 

5 » IT' 3 ' t5 
6.6.6. 6 . 6 

T » T ' ir » TT » ir 

il;+?; V; V; V; V- 



10. 4 . 5 . 2 
TW' Tg> Tg> Tft* 



12 . 10 .6.4.3 

28" » 2ff » Sir » "Jff » "SIT' 

■ft"' TT» T¥> 1^* 



^•^•^;^. 



TT' 7T » ys" ' 
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ANSWERS. 



P. 


EX. 


115. 


7 


115. 


-8 


115. 


1 


115. 


2 


115. 


3 



ANS. 



T?5 > T^ ' uV' 

i^w'y T5r» A' ifV 

3.3.3 

^^» Tnr» 7T- 

4.4.4 

T?> 7?r» ITT- 



EX. 

"T 
5 
6 

7 
8 



30 . 30 . 30 

TsV» sSV' T^- 
Tab > yp * iVg' 



116. 


1 


116. 


2 


116. 


3 


116. 


4 


116. 


5 


116. 


1 



28 . 42 . 3 5 

TJ » 4T ' 4ir* 

40 . 64 . 72 . 88 
J.5 » TS"' TTS^' T5r 
1 1 2 . J.2 8 . 14 4 . 

lii 






117. 
117. 



12 



118. 


11 


118. 


12 


118. 


13 


118. 


14 


lis. 


15 


118. 


16 


118. 


17 


118. 


18 


118. 


19 


118. 


20 



1 
T 

i 



4 

T 



m 
a 

69 
3 OS 



1 83 

5 
74 



i_ 

2^1 
22 

1 

2 

3 

4 

5 

6 

7 



iH 



8 



^1 



9 
10 



7 
IT 

¥ 



12 
24^ 



561^0. 
112^yi. 



22,V 

640y|^ acres, 

5|H 

225 

191| 

14 

376fH 
10731^ 



119 
119, 
119. 
119. 
119. 
119 
119 
119. 



HP- 

3451 3 
ST 

592 67 822 



282 78 

J_346 

9 
3721<» 



1 6106 
18i 



1102 49 

1178 

78 

333f 



120. 
120. 
120. 



1*2 



1^ 






10 

11 
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p. 

121 
121. 
121. 
121. 



EX. 

X 

2 
3 
4 



ANS. 



EX. 

6 
7 

8 



ANS. " 


EX. 


ANS. 


EX. 

12 


j\ 


9 


147 


a 


10 


8i 


13 


1 


11 


4^ 


— 


35| 


— 




— 



ANS. 
4l 



122, 


1 


122. 


2 


122. 


3 


122. 


4 


122. 


5 


122. 


6 


122. 


7 


122. 


8 


122. 


9 


122. 


10 


122. 


11 



63 . 34 8 . 72 

¥4 » Tnr» TT 

1 26 . 140 . 30 . 525 
2Tff » ^TD ' 2 I ^- > ^T?r 
570 . 2-60 . 165 . 41. 
tlr > 60 ' ^&Qr 9 60 
16 . 21.20. 12 . 54 
2T > "JT » T? » IT? t Ti" 
4725 . 5 4 0. 280 . 378 

5.9 

88 . 42 . 99 . 108 
TT » TT» r8> "TIT 

6 72 . 3 64 . 833 
Tirr ' TTJ^ff » TT8 



To > TTT » 2V 

18 6 . 25 . 220 
3TJ > 3 O » To 
32.. 3 5. 580 . 150 

To » 4Tr » To ' ttT 

42.64. 204 . 99 

TJ» 7T » 7ff ' T2 

36 . _7 . 32 . 28 

TT' 47 ' TJ » TT 

36 . 33 . 38 . 22 

TT » T4 » 44 » T4 

(^ » TTO » ^ir » TO 



123. 


1 


TRJ 


stVtt;!^ 


4 


•V^; 


^¥- 


;i!V 


123. 


2 


if; 


H;!l 


5 


%¥; 


II; 


3^ 


123. 


3 II; 


*|; ^ 


6 W; 


A; 


1 



124. 


7 


124. 


8 


124. 


9 


124. 


10 


124. 


11 



>64 . 56 . 18 . 27 
^Ts » T¥» TTT » TTT 

^;W;M- 
W; Wsff 



12 

13 
14 
15 



50 ' T5 » Iff 
3S4 .' 40S . 4 
?? > ITff » Sir 

It ' rr > «f 



125. 
125. 
125. 
125. 
125. 
125. 
126. 
126. 
126. 



1 


H 


7 


2 


2f 


8 


3 


^T 


9 


4 


4iV 


10 


5 


6f 


11 


6 


2| 


— 



3t^ 



12 

13 
14 
15 
16 



021 

m 
m 

^204 



39m 






24 
25 
26 



26H 
IOt^ 
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P. 

m. 

126. 

126. 
126. 
127. 
127. 
127. 
127. 
128. 
128. 
128. 
128. 
128. 
128. 
128. 
128. 
128. 
128. 
128, 
130, 
130. 
130. 
130. 
130 
130 
130 
130 
130, 



27 
28 
29 
30 



6tVo 

944.89 



EX. 


ANS. 


EX. 

35 


31 


^^Oj\\ 


32 


SOtVo 


36 


33 


$18^V 


37 


34 


S9-^jmi. 


38 



212^^ pounds, 
^^fVo pounds. 



Ida, U^hr, 

\cwL 2qr, 2lb, \Zoz. 

2oz. lOpwt, I2gr, 



39 
40 

1 



89H^ 
347ii 



acres, 
bushels. 



14-^ inches. 



9cwt, Iqr. 5lb. 8fo2. 

205m. Ipk. 5^t. 

3hhd. 37gal, Iqt, \\pL 

\nio.3w.\d,\Shr.2'dm,3^s. 

2i^.20 P. I lsq.ft.68^sq,in . 

7 inches. 

13». lOfef. 

2da. 2hr. 30j^. A5sec. 

7/tir. 2ft. 9m. 

Into, Iwk, Ida, Ihr. 24m. 

[2cwt.lqr,Ub.2oz,U^r, 



loz. Ipwt. 23grs. 

6 sights 16° 16' 40^". 

lyrf. Oqr, 2|- na, 

1 cord ft. llc./if.219fc.m. 

2 cords, 3 cord ft. 8c, ft. 
3yd, 2qr, Of ?/a. 
3A,2R,3\\P. 
llcu)t,3qr.lQlb.\\ozA^r. 
3fur. Ord.^ 2ft. 6in. 

2wk. 3da. 3hr, 58m. 3^secm 



1 


f 


10 


2 


A 


11 


3 


^ 


12 


4 


1 00 

ttt 


13 


5 


^ 


14 


6 


■h 


15 


7 


ih 


16 


8 


35^ 


17 


9 


iftr 


18 



24tV 

1 
"8 

14f 
3| 



9H 

f sold; ^ ?«/?: 

$72 

$1 

l^W gallons. 
i9>\^ cords. 
33^% poufids. 



131. 
131. 

132. 
132 
132. 
132. 
132. 
132. 



28 
29 



^ 



^TS 



30! 18^ yards. 



76i 
73|i 



6fl 
182tV 



9o2. 7/)i^^. 12^r5. 
7cwt. Iqr. 2Ub, 8oz, 
29gal, 3^qt, 
\mi, Ifur, I6rd, 
]». 3c?. 
38' 34f ^ 



7 
8 
9 

10 
11 



563^. OR. 36^P. 
Wcwt. Iqr. l5lb.7^oz, 
lib. 8oz. I6pwt. 16gr. 
2 cords, 2 cord ft. 4c. ft, 
5in. Ibar, 
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P. 


EX. 


ANS. 


EX. 


ANS. 


133. 


12 


4 5 3 3 2 9 4^r 


13 


Ipwt. 18^^r. 


134. 


1 


3f. 


15 


5405. 


11 


^. 


134. 


2 


life. 


16 


6975. 


12 


s 
7T- 


134. 


3 


H- 


17 


11725. 


13 


18. 


134. 


4 


HA- 


1 


3f. 


14 


15^ 


134. 


5 


9f 


2 


12|.. 


15 


130^. 


134. 


.6 


16. 


3 


5|f. 


16 


n- 


134. 


7 


32|. 


4 


63. 


17 


14. 


134. 


8 


70. 


5 


178f 


18 


6316f 


134. 


9 


44. 


6 


14iM; 


19 


4f 


134. 


10 


1584. 


7 


19f 


20 


611- 


134. 


11 


eoSiV 


8 


i/\r. 


21 


A- 


134. 


13 


5987f. 


9 


ih 


22 


Ti- 


134. 


14 


4536. 


10 


^' 


— 




135, 


23 


f 


31 


$5i. 


39 


$8^. 


135. 


24 


tV. 


32 


$14A. 


40 


65 cents. 


135. 


25 


H- 


33 


$1 


41 


$34^. 


135. 


26 


20. 


34 


11| ions. 


42 


$36. 


135. 


27 


fi- 


35 


$22^. 


43 


43f shillings. 


135. 


28 


ll. 


36 


$31 


'44 


$325. 


135. 


29 


2,^. 


37 


$14f 


45 


n^ 


135. 


30 


540. 


38 


$7^. 


46 


A. 


136.' 


47 


n. 


55- 


2281- ceAi<5. 


136.1 


48 


nh 


56 


S68§f. 

jiofi 


136.1 


49 


$20f 


57 


136.1 


50 


1 2^ days. 


58 


$12000. 


136.1 


51 


5^ hours. 


59 


I, D's. 


136.; 


52 


$66f 


60 


136.' 


53 


34 miles. 


61 


\ 120 acres, J's ; 60 acres, B'si 
\ 20 acres, O's. 


136.' 


54 


^56\€ts. 


138. 


1 


h 


7 


36. U 


^ f 


19 


iH. 


138. 


2 


^' 


8 


h ^^ 


[ 61^1^. 


20 


2if. 


138. 


3 


t¥3. 


9 


2f. U 


) 1662^. 


21 


9t^- 


138. 


4 


TT?^. 


10 


m- 1^ 


) 1363. 


22 


48,V 


138. 


5 


^^ 


11 


m- 1^ 


^ h 


23 


iW* 


138. 


6 


7f 


12 


l,J^. u 


^ M. 


24 


Hyk- 
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AM8WZB8. 



P.- 


BX. 


ANS. 


EX. 


ANS. 1 


EX. 


ANS. 


138 


'^25 


Ti.- 


34 


H- 


43 


AV 


138. 


26 


.V 


35 


m- 


44 


h 


138. 


27 


^• 


36 


Hi- 


45 


22f 


138.1 


28 


iV. - 


37 


m- 


46 


68|i?. 


138.1 


29 


^It- 


38 


H- 


47 


3i. 


138.' 


30 


Th- 


39 


8251. 


46 


l^Vr. 


138.1 


31 


40. 


40 


4193tV. 


49 


H' ' 


138.' 


32 


1120. 


41 


16046/j. 


50 


72t^^. 


138.' 


33 


1 H- 


42 


h 


— 




139. 


51 




57 


$1^. 


63 


^. 


139. 


52 


58 


C gallons. 


64 


$^» 


139. 


53 


lUusk. 


59 


^ of the whole. 


65 


$^. 


139. 


54 


4* hours. 


60 


21. 


66 


$5t* 


139. 


56 


$T^- 


61 


27f. 


67 


19|f^*. 


139. 


"56 


es/f 


62 


14t^V 


68 


HfAcrr. 


140. 


69 


$|. 


75 


24^ bottles 


. 80 


13- 


I times. 


140. 


70 


$llf 


76 


14 rfoy*. 


81 


n: 


140. 


71 


77 


$10J. 


82 


$0096. 


140. 


72 


lQ8^%bush. 


78 


4- 


83 


$43J. 


140. 


73 


iyd' 


79 


6. 


84 


17tV: 


140. 


74 


4 days. 


— 




— 




142. 


1 


1^. 


9 


H\ 


}■ 


4 


42fH-- 


142, 


2 


m* 


10 


2i^. 


5 


^■ 


142. 


3 


2fJ. 


11 


53f 


6 


$26tV. 


142. 


4 


100. 


12 


l/^. 


7 


1*5 yards. 


142. 


5 


n- 


1 


$15. 


r 


%\^ 


142. 


6 


•f 


2 


$17f 


9 


m- 


142. 


7 


H. 


3 


7i^mil€i 


r. 10 


^m^^rn,^l^lldiff. 


142. 


8 


35. 


— 








143. 


11 ; 


SSibtisk. 


19 


$f. 


143. 


12 ] 


imi. 2fur, 16rd. ' 


20 


14 bushels. 


143. 


13 ] 


Iqr. 23lb.4oz, 11-^r. 


21 


20 4i. 


143. 


14 ^ 


Imt. 7/ar. 19rrf. 2yd, 3Uft. 




( $2700. A's share. 


143. 


15 [ 


i20l 


22 


\ $2800, B's " 


143. 


16 { 


H2f 




( $ 800, C's " 


143. 


17 i 


272 sheep. 


23 


40 


143. 


181 V3f/ards. \ 


24 


2da. Uhr. 30/w. 
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EX. 


ANS. 


EX. 


ANS. 


143. 


25 


£7 17*. 5d. 04/ar. 


27 


2854. acre*. 


143. 


26 


3 24 marbles to John. 
\ 32 *' to Jame^. 


28 1 


^,80;i5,24;C7,30; 


143. 




D, 40 ; 66 remain. 


144. 


29 


$467f. 32 


7\ bushels. 


144. 




i $2-^, what it sold for. „o 
\ $^J^ z^ first one's gain. 


j $1724i-, ^**. 
1 $123l|, B's. 


144. 


30 


144. 




I $^<^^ second " 34 


165 sAfCjt?. 


144. 


31 


$25m. - 




145. 


1 


7ft. 2\ 


6 2//. 7' 3". ' " 


145. 


2 


Gft2'6'\ 


7 15/-/. 4' 10" 4'". 


145. 


3 


21//. 4' 11" 4'". 


8 3//. 6' 5" 5'". 


145. 


4 


5ft. 7'. 


9 87//. 10^ 7" 4'" . 


145. 


6 


3/ 3.. 2'". 


10 183//. 5' 6" 2'". 


146. 


11 


223//. 8M" 9'". \4 


I 107//. 8' 9" 2'". 


146. 


12 


87//. 2' 7" 9'" 6"". , , 
317/?. 11'0"4^^^ ^' 


, j 1721//. 10' 9" 11'" sum. 
^ \ 280/-/. 1' 3" 9'" diff. 


146. 


13 


147. 


2 


43//. 6' 6". 


7 19^ 


\ft. 4' 3^^ 6'". 


147. 


3 


82//. 9^ 4^^ 


8 39/ 


'/. 11' 2' 3'". 


147. 


4 


347/f. 10^ 3^^ 


9 296 


//. 10' 6". 


147. 


5 


554//. 7' 8" 8'" 3"". 


10 86( 


//. 8' 3". 


147. 


6 


2917//. O'O'' 7'" 4"". 


— 





148. 


11 


Uj208,01i-. 


14 


849/i;. b' 8". 


16 27 6.^. yds. 


148. 


12 


89//. 3^. 


15 


$15,403+. 


17 120,60 J. 


148. 


13 


$18,49^. — 




— 


149. 


I 


Aft. t: 


3 48//. 6'. 


5 \2j 


^'t. 6'. 7 


\ft. 7'. 


149. 


2 


bfi. 3' 3". 


4 t 8//. 7\ 


6 37; 


n. 3'. 8 


8//. 


153. 


1 


.06 


7 


7.008 


1 3 99 


0027 


153.! 


2 


1.7 


8 


9.05 


4 .3S 


JO 


153.1 


3 


.005 


9 


11.50 


5 20 


0.000320 


153. 


4 


.27 


10 


44.7 


6 .36 


no 


153. 


5 


.047 


1 


27.4 


7 5.C 


)00003 


153. 


6 


6.41 


2 


36.015 


8 40 


.0000009 


154. 


9 


.4900 


14 


105.0000095 


4 $275,005 


154. 


10 


59.0067 


• 1 


$37,265 


5 $9,008 


>54. 


11 


.0469 


2 


$17,005 


6 $15,069 


154. 


12! 79.000415 


3 


$215.08 


7 $27,182 


154. 


13' 67.0227 


— 




— ; 


156. 


1 


1306.1805 


4 


1.5415 


6 27.2087 


156. 


2 


528.697893 


5 


446.0924 


7 88.76257 


156J 


3 


1 .^Q ^7 


— 
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P. 


EX. 


ANS. 


EX. 


ANS. 


EX. 


ANS. 


157. 


8 


71.01 


13 


204.0278277 


18 


3.8896 tons. 


167. 


9 


1835.599 


14 


400.33269960 


19 


$427:835 


157. 


10 


397.547 


15 


.1008879 


20 


$19.2;5 


157. 


11 


31.02464 


16 


$85,463 


21 


$670,875 


157. 


12 


1.110129 


17 


$1065.19 


— 





158. 
158. 
158. 
159. 
159. 
159. 
159. 
159. 
159. 
159. 
159. 



22- 
1 
2 



$30,286 

3277.9121 

249.60401 



9.888899 


* 


51.722 


1 


2.7696 




63J4.9 


24 


365.007495 


25 


20.9942 


26 


260.3608953 


27 


10.030181 • 


28 


2.0294 


29 


999.999 


30 


2499.75 


31 



1571.85 
.6946 



8 
9 
10 
11 
12 
13 
14 
15 



.89575 I 

603.925 ! 

1379.25922 

99.706 

17.949 

.699993 

328.9992 

.999 



16' 

17 
18 
19 
20 
21 
22 
23 



103.0150 
.4232 

171.925 acres. 
$82,625 
$26.60 

126.84194 tons. 
$761.18 
1181.725 pounds. 



160. 
160. 
160. 



.796875 
.263872 
.0000500 



4 1.50050 

5 26.99178 



10376.283913 
165235.5195 



161. 
16L 
161. 
161. 
161. 
161. 
161. 
161. 



0206211250 
28033.797099 
175.26788356 
.000432045770 
216.94165850 
.000000000294 
18616.74 
933.8253150762 



.U0715248 


24 


.C0878o264 


25 


.02860992 


26 


2.435141056 


27 


1296 


28 


312.5 


29 


.375 


30 


.0036 





148.28125 acres. 

12.13035/it. 

$24.0625 

13191.805625 

1210.03125 

$708.901875 

$2.06525 gained. 



163. 
165, 
165. 
165. 
165. 
165. 
165. 
165. 
165. 
165. 
165. 
165. 
165. 



258.1300711 3 1162.521 || 4 [2757.89786 1| 5 1 3566159. 



1 


2.22 




r 25.05068 




r 41.622 


2 


.852 




250.5068 




416.22 


3 


33.331 


13 


^ 2505.068 


15 


4162.2 


4 


1.0001 




25050.68 


1 41622. 


5 


12420.5 




250506.8 




416220. 


6 


.005 








4162200. 


7 


4.25 




r 48.65961 




[ 254.7347748 


8 


.007 




4865.961 




25473.47748 


9 


.75 


14 


{ 48659.61 


16 


254734.7748 


10 


1.27 




486596.1 


1 2547347.748 


11 


.015 




4865961. 




25473477.48 


12 


17.008 








254734774.8 
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165, 
165. 
165. 
165. 



EX. 

17 

18 
19 
20 



ANS. 

.13956463+ 
1918.515+ 
.004735 
174.412033 + 



KX. 

22 
23 
24 



ANS. 

69.7125 

1.36832 + 
12976.81 + 
.004958+ 



25 
26 
27 

28 



ANS. 



6.165c. yd. 

$9.*875 

$2,15 

$0.62 



166. 
166. 
166. 
166. 



29 
30 
31 
32 



IS pounds. 
8 suits, 
14 days, 
55.5 busk. 



33 
34 



269 acres, $13574.204 cost, 
$50.40 17 + , average price per acre, 
$7631.8855, elder's share. 
$5723.914375, each of others. 



167. 
167. 
167. 



10970 

6200 

1000 



100 

10; 100; 1000 J 30; 20; 2000; 12; 

1200; 500000, 



168.1 



8.311+ ||4ll.oG3+ II 5 I 1.1604+ i| 6 | 16,119 + 



170. 
170. 
170. 
170. 
170. 
170. 
170. 



79.1188 
35.2843 
U.58340366 
3202.8869 
.25 ; .5 ; .75 
.8;. 875;. 3125 
.375;. 04 



.015625; .2666 + 
.125; .003 
.2571+ ; .4411 + 
.23903 + 
.07157 + 
.4375; .078125 
.00448 



.<:n 



.536; .372 
.9 

.7333 + 
.48375 

.5128 ' 

.5375; 5606+ 
.1666 + 



171. 
171. 
171. 
111. 
171. 



18 
19 
20 
21 

99 



1.555 + 

.15909 + 
SlOO.80 
$17.«5 
30.611 + 



23 

24 

1 

2 

3 



.25 

2.8412 

J_ . 3 

i'.J 

2lT0 > 4 00 



160 3 . 

Too^o 5 

54X 
800 

TTo 

30J|_ 

Tjoo 



3 02 J 
5000 



172. 


1 


172. 


2 


172. 


3 


172. 


4 


172. 


5 


172. 


6 


173. 


18 


173. 


19 


173. 


20 


173. 


21 


173. 


22 


173.| 


23 


173,! 


24 



.0546875^6. 
£.325. 
3.9375pA:. 
.375c^a. 

71.15n + w?, 
.6625^6. 



.15375 tons. 
£.1225 
.26175^. 
.100511 + m?" 
.64cwt. 
.91111+ lb. 



.S75yd. 

.01587+ hhd. 
.lX29975da. ^\ 
.2325 to7is. 
£.9729 + 



48125.4. 


25 


65II.E. 


26 


0016186 m*. 


27 


.25625°. 


28 


.041956 tons. 


29 


.10416 cAaZ. 


30 


.009943 18mn 


31 



7833+^/-. 

9111/6. 
3375 

3125 chal. 
04Q9mi. 
01875 ream. 
,02026rcf. 



32 
33 
34 
35 
36 
37 



02142yr. 

34891b 

01537+ Mc?, 
.005A 

5125yd. 
3.390625/if. 



174. 
174. 



2qr. nib. 4oz. 
Ihhd. iSgaL S.UgL 



165. 7d. 2.99/ar. 
2gaL \qt. 
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P. 


EX. 


ANS. 


EX. 


ANS. 


174. 
174. 
174. 
174. 
174. 
174. 
174. 
174. 
174. 
174. 
174. 


5. 

6 

7 

8 

9 
10 
11 
12 

13 


j Iwk. Ada. 23kr. 69m 
\ 56.5sec. 

8.P. 

6cwt, Sqr. 

Ikhd. Algal. \qt. ' 
. 20gal. \qt.+ 

lOoar. \8pwt.\6,99gr. 

3qr. i.dna. 

5/t. 11.9+ in. 
j 2Asq.rd.23sq.i/d 5sq. 
lft.82.Asq.tn. 


,14 

15 
16 
17 
18 
19 
20 
21 
22 


( 32mi. Ifur. lArd. 
I 14//. 6.'24in. 

2/t. l.dtn. 

4 5 13 19 9.6^r. 

3R. 5F.\3.3Uq.yd: 

9 sheets. 

nibs. 

Id. 2/ar. 

IB. UP. 

2S6da. llhr. 18m. 


176. 
176. 
176. 
176. 


1 ! .06 

2 i .09285 + 

3 1 .034375 

4 1 .013281 + 


5 
6 

7 
8 


.029729 + 
.034 
.028 
.043056 + 



179. 



2 . 6 . 4070 . 35 . 
Tt T7» 5291 > TT i 



tV iki 



85 . 4 . 
TTJ > TT ' 



180. 

180. 



& . 



7269 . 29 . Q749 . 223 . 7 5434 



182.11 


2 


|.1875'.i| 3 1.0^0344827 + 11 4 j 


.^097560' 


> • 


'592';. 5^3 


183. 
183. 
183. 


2 


(2.4M81818' 
} .5^925925' 
( .008^497133' 


(165.16^416416' 

1 ■{ .04^040404' 

( .03^703703' 


2 


( .5^353' 
-I .4754' 
( 1.7^577' 


184. 
184. 
184. 


2 
3 
4 


95.2^829647' 

69.74^203112' 

55.6^209780437503' 


5 
6 


47.4^754481' 
216.2^5428763' 


185. 
185. 
185. 
185. 


2 
3 
4 
5 


45.7^755' 

2.9^957' 

^.09 

.65^370016280906' 


6 

7 
8 
9 


4.38^20' 
4.619^525' 
1.0923^7 
1.3462^937' 


186. 
186. 
186. 
186. 
186. 
186. 
186. 
186. 


2 
3 
4 
5 

6 
7 
8 
9 


5.53705^5 

1.093^086' 

1.641 r7 

1.7183^39' 

1.4710^037' 

6.16^566' 

11.^068735402' 

.81654468350' 


2 
3 
4 
5 
6 
7 
8 
9 


13.570413^961038' 

35.0284 + 

7.719^54' 

26.7837^428574 

3.r45' 

3.^8235294117647058' 

1.2^6 

15.48^23' 
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p. 


EX. 


AKB. 1 


EX.| ANS. 


188. 


21 1 




^7 , 


188. 


1 


39 ~ 1+1 


4 


^^ , 


188. 
188- 
188. 
188. 
188. 




" , ■^* 




1 + 1 

.3+1 


« 


^=b- 


1+1 

2+1 


188. 


2+1 


1 + 1 


188. 




1+1 i+* 


188. 
188. 
188. 
188. 
188. 
188. 
188. 


1 

3 ! 


1+1 ILI 


37 1 


17 1 + 


1 


87~2 


+ 1 


1+i 


2+1 




1 + 1 

1 + 1 


5+i 


188. 




2+i 








191. 


I 38 II 2 


56 11 3 1 12 II 4 


40 11 5 1 96 


193. 


2 


§. 


' 6 


4. 


9 


\ 


193. 


3 


^ 


i 7 


^ 


10 


tV 


193. 


4 


^ 


' 8 


1 ■ 


11 


A 


I«3. 


5 


* 


t — 




- 


i — 




197. 


1 


$330 


10 


HOG 


1 jyounc 


?5. 19 


1382,85 


197. 


2 


$90 


11 


16485 mile 


J. 20 


$63 


197. 


3 


504 miles. 


12 


$121.87^. 


21 


$0,04 


197. 


4 


$208 


13 


216 shiliin 


75. 22 


$2,52 


197. 


5 


$875 


14 


n- 


23 


$1,925 


197. 


6 


99 pounds. 


15 


$3533,982- 


+ 24 


$2,10 


m. 


7 


$2762,50 


16 


$86.62 


25 


$52,50 


197. 


8 


$20 


17 


£39679.10j 


, 26 


^ 


197. 


9 


$122,85 


18 


$39,37^. 


— 




198. 


27 


$7200 


31 $18,66f 


35 


$112,86 


198. 


28 


137.909+ 


32 $56,355 


36 


$5427 


198. 


29 


$67,113+ 


33 lOe^ yards. 


37 


2\gal. water. 


198.1 


30 


lUihu 


■ 1 


34 ' ^0 weeks. 


— 




199. 


38 


A, $21 


42; 


B, $1125.1 


43 ' 


33| gallons. 
552 mt76«. 


199. 


39 


$0,62^. 


44 i 


199. 


40 


6| bottles. 


45 \ 


M7444. 


199. 


41 


186|^ *At7/iii^5. 


46 < 


5Ar. 32m. 43JUW. 


199,1 


42 


'[QSj^ntncbt. 


47 140//. 



w 
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199. 
199. 



EX. 

Is" 

49 



A^ 155 miles ; B, 124 miles, 
\\ days. 



EX. 

"Bo" 



ANS. 



22i days. 



200. 
200. 
200. 



51 
52 
53 



^'5.. $88,40; B% $71,36. 

m, 
4:Sm,7^sec. 



lOhr: 40m. 26-J^sec. 



54 
55 



$24,66f. 
16^ times. 



202. 
202. 
202. 



9 yards. 
8f rods. • 
1 60 yards. 



H days. 
10 



920 
54 cUtys. 



203. 
203. 
203. 
203. 
204. 
204. 
204. 
204. 

207. 
207. 

207. 
207. 



8 225 days, 
13 ounces, 
588000Z6. 
546000Zd. 



( 588000M. 

(14 ounces, 
20 days, 
54 days. 



12 days. 
6 " 
160 " 
40.j^2^ 



I20mo. 
5 J days. 



20 
21 
22 
23 



45 men, 
13f ounces. 
13fY days, 
20| gggy^. 



24 
25 
26 
27 



lOf rods. 
13|^ days, 

36 men. 



28 
29 
30 



6 horses. 
857 \^ planks. 
3 hours. 



16^ 6^y5. 
7200 ?7ic;i. 
187^ wiZfJ^. 
72 acres. 



10 ctoy5. 
92^ days. 
136. 
312.5 gal. 



9 
10 
11 



96 tailors, 
9600 men, 
50 7»ew. 



208. 
208. 
208 

210.* 
210. 
210. 
210. 
210. 
210. 
210. 
210. 
210. 



$471,04. 

Z^da. 

180. 



600. 
14f^. 



17 7J«?. 



97^Zd. 
32 days. 
32 Iwrses. 



21(5 m^n. 
22)132 days. 



$1000, A's. 
$1200, ^'*. 
$ 800, C's. 



»'^'" 



$285,71f, ^'i?. 
'£4030, ^'«. 
£3980, B's, 
£3980, C"«. 
£4010, J9'5. 



' $5000 A's, 
12500 B's. 
$3333 J, C's. 
$2500, i>'5. 
$6666f,^V. 
100, A*s. 
140. ^'5. 
200, C's. 



$31: 



;33j^,^^v, 



$3000, ^'5. 
$3000. C*s. 
$2666f , i)'*. 
$1500,son'««A. 
$3000, mo'««A. 
$12961,50 ^'5. 
$1 5737,25 J5'*. 
$1 0802,25 C7'«. 
US33,D*sffain 



211. 
211. 
211. 
211. 
211. 
211. 
211. 
211. 



$450. 
$600. 
$750. .. 

A's, $4242,50 stock : $1697 gain 
B's, $5939,50 " $2375,80 " 
C*.^$6788 '* $2715,20 " 

: $237,75, u4'«. 
$181,0625. ^'ff. 



($125,43756' 
( $70. D's. 
$12720. 
$87,831+^4 
$65.06+ B. 
$48,795+ C 
$68,313+i> 
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211. 
211. 
211. 



EX. 

14 



' $1015,33J, 
$1523, 
$2030,66f , 



ANS. 

the first 
" second. 
*' third. 



212. 
212. 
212. 
212. 
212. 



$16,38, ^'5. 
$35,10, B's. 
$18,72, C's. 

$7. 



($6577.23fi|,u4V 
(SI 822,76^, ^'5. 
( $288, A's. 
\ $270, B's. 
i $240, C's. 



213. 
213. 
213. 
213. 
213. 
213. 
213. 
213. 
213. 



$280, jys, 
$168, C's. 
$1309,43^1^, officers, 
$2946,22ffi, midshipmen, 
$16504,33^^, sailors. 
$2648,861*^, A's. 
$2901,13^^, B's. 
$1850, C's. 



' $84, A's. 

$90, Es. 

$82,50, C's. 

$90, Di^s. 
('$12, \st grade. 

$12, 2d " 

$ 3, Zd '* 

$800, B's stock. 

1 3 mos. C*s time* 



214. 
214. 



.095 ; .0875. 
.125 ; .09875. 



2.08 ; 3.75 ; .95. 
.666f. 



215. 
215. 
215. 
215. 
215. 
215. 
215. 



$3,14 


9 


$4,7825 


10 


3.5625yds. 


11 


2.S39375cwt. 


12 


l.002lbs. 


13 


V2bu. 


14 


$90. 


15 



16.74 miles. 
47.725 sheep, 
27.54 tons. 
$300,365. 

15.75 coios. 
\6Q. bales. 
478.1 25yfl?g. 



16,$4344,35 
17|26256ar. 
18$5144,625 
19 $12500 
20;$3867.01875 

21 $15000 

22 $65 



216.1 

216. 

216. 



23 
24 
25 



742,85 gallons. 
205 boxes* 
.42^ ; $10625. 



26 
27 



$6093,75. 
$196,59375. 



217. 
217. 
217. 
217. 



.20 
.125 
.075 
.136 



.25 

.875 
.625 
.0075 



9 
10 
11 

12 



.01375 
.33^' 
.375 
.125 



13 
14 
15 



.05 

.38f 

.72 



218. 



$4 jpgr head. \\ 2 | $5425 [| 3 | $50000 |j 4 | $5000 



220. 
220. 
220. 

220. 
220. 



$60,9875 

$224,91 

$360,2832 

$473,844 

$1312,50 



7 

8 

9 

10 

11 



$283,8438 

$422,8976 

$1112,90 

$265,2345 

$1893,75 



$373,2495 

$735 

$916,075 

$120,80 

$5796 
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P. 


EX. 


ANS. 


EX. 


ANS. EX. ANS. 


221. 
221. 
221. 


1 

2 
3 


$20,9U9 
$26,313 

$458,88 


4 
5 
6 


$1979,5013 

$5618,75 
S628,416| 


7 $64,0625 

8 $157,65625 


223. 
223. 
223. 
223. 


2 
3 
4 
5 


$42,2432 + 

$420.2531 + 
$213 

$181,25 


6 
7 
8 
9 


$11,0415 10 1334,2187 + 
$132,7707+ 11 $120.069 + 'i^ 
$26,9586+ 12 $40.0968 •' 
$416,1673+ — 


224. 
224, 
224. 
224. 
224. 
224. 


13 
14 
15 
16 
17 
18 


$81,6778 + 
$161,9938 + 
$221,266 
$389,2466 

$135,3714 
$42,9404 + 


;i9 $84.6855 :25 $160,4408+ ^^ 
20;$55.6685+ ,26 $12,954+ ••*^ 
!2l!$32,666+ 27 $82,036 + 
22'$8590,832+ 28 $70,964 
23$36 29 $879,467 ;;- 
24 $93,7843+ ^30 $R00,6618 ^-'^ 


225. 
225. 

225." 


31 
32 
33 


$932,777 + 
$499,339 + 

8140,644 + 


34 
35 

36 


$5085 
$403,891 

$9337,50 


1 $394,325+ 

2 $697,986 


226. 
226. 


3 
4 


$219,613 
$823,902+ [ 


5 

6 


$4640,532+ 
$1976,63 + 



227. 
227. 
227. 


2 
3 
4 


£45 Ss. IJrf. 
£45 125. A^d. 

£154 7.045. + 


5 

6 

7 


£1133 105. 9^.+ 
£199 6s. 3^. 
£6 16^. 5d. 


228. 
228. 
228. 
228. 


1 
2 
3 
4 


$3976,777+ £ 
$439,80 . e 
$6234,831+ 7 
$30000 


) $952,576+ 
> .07 
' .09 


8 

9 

10 


.10 

.051 

.12^ 


229. 
229. 


11 
12 


2yr. 6mo. 
3mo. \Sda. 


13 
14 


lyr. 4 mo. 
16yr. 8mo. 


15 1 6yr, imo. 

16 1 lyr. 


231. 

231. 


2 
3 


$5359,366 + 
$8925 544 + 


4 
5 


$1127,041 
$190,758 


232.1 


6 


$156,20 + 


233. 
233. 
233. 


2 
3 
4 


$25,3575 

*291.72 

i?57,303 


5 
6 


$73,015 
$83,20 


7 

8 


$945,826- 
$48165,91 


234. 
234. 


9 
10 


$14523,555 
$926,744 


11 

12 


$8990984,9 + 
$124,1614 


235. 


|13 


$151,5811 


II H 


$l( 


5,387^ 


> II 


lo 


$445,857 



236.11 1 I $562.52 



2 ] $184,497 + 



3 I $21 
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*10 

11 
12 
13 
14 

15 


ANS. 


236. 
236. 
236. 
238. 
236. 
236. 
236. 
23fi 


4 
5 

6 

7 

8- 


$5000 

$1902,587 + 
( $2764,4673 pr. ml, ; 
\ $235,5327 g?wc'^ 

$r820,537 
$4800,011 + 
$1379,6123 + 


f $3538,083 ca^Ava/. 
($388,083 gain, 

$9890,239 

$11,091 loss. 

.00414, at 7^cts, 

$12 
($2369,261 7 casAvaZ 
1 $61,9883 cfe/. 






240. 
240. 

240. 
240. 
240. 


1 
2 

3 

4 


$6,15 

$7,05 . 
\ 23,2913 rfwcottnf. 
($476;708+^m. vdl 

U225^57 pres. val^ 


5 
6 

7 
8 
9 


$4,374 

$204,82 gain. 
$21,447 difference. 
$86,617 d'jfirence, 
$981,21 ca.sh value. 



241. 
242. 

243. 
213. 
213. 
243- 
243. 
243. 



2 ! 



$296,50 



jl 3 ) $697,20 



4 I $474,625 



5 j $3522,092 



$38,8375 
$98,7187 
$5769,249 + 
$163,80 commission. 
$1340,70 lokole cost, 
$115,39+ 



H 

9 

10 

11 



$25320,19 
$6835,283 
$935 

$63,6299 com*n, 
4544.62+ bushels. 



244.1 
244. 
244. 
244. 


12 
13 
14 


$2558,16 
j 158 barrels. 
\ $2412,66 

$420,922 


15 
16 
17 

18 


15 tons. 

$70 

20 shares. 

$55743,289 


216. 
216. 


1 
2 


$5320 
$666 


3 
4 


$59110 
$21375 


247. 
247. 


5 

6 


$7999,6875 
$213500 


7 

1 


$300 
$3529,41 + 


248. 
248. 
248. 


2 
4 


56 shares, . 

$4000 

$7235,142+ 


5 
1 


$8000 
S10432,432+ 


249. 
249. 


1 
2 


.08, 
.20 


3 
4 


.03 
. .03 


5 

6 


.5833+ 
.05 


250. 2 

260J1 3 


7 per cent, the best, 

8 per ceRtM^ (hfi best j 


4 


$166,66f 


251.11 I i:$33,75 . *11 2J $0,56 ^ 


II 3 1 $236,25 
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ANS. 


EX. 


AN8. 


252. 
252.i 


1 

2 


$170 

548,80 


3 


$6,0053 


4 


$70 gain. 


253. 
253. 
253. 


1 
2 
3 


$0,90 
13,20 
$0,96 


t 

6 


$5,70 

$18,D3 

$0,66 


7 


$1,80 



254. 


1 


254. 


2 


254. 


3 


254. 


4 


264. 


5 


255. 


9 


255. 


10 



.18 

.25 

the same' 

.80 

.25 



{ $160,34375 whole pain. 

1 .046+ per cent. 
.45 
$25,65 lost. 



.05 per cent loss. 
.04 



11 
12 



.10| 
$508,50 



256. 
256. 
256, 



$51-68,59 

$158,40 

$126 



$300 

$89,55 

$47,8125 



$1252,125 
$163,80 



257. 
257. 
257. 
259. 
259 
259. 



$16481,25 loss. 

.051 

■Olf 



.04J 

$24000 

$9020 



$121,72 
$232,50 
$262,50 



$20 

$98,20 

$120 



$127,4625 
$17043,125 



$103,885 



260.1 
260. 



$311,15 
$757,988 



$1227,395 
$1318,94 



262. 
262. 
262. 



$7051,63415 
$9049,53795 
$23058,6765 



$16355,52 
$2160,90 



6 I $2159,63 + 



263.1 
265 
265. 
265. 



^ per cent. 
$37901125 



I 



1^ per cent. 

$82,25 

$56,9075 



266. 
266. 
266. 



266. 
266. 



^perct; $15,50 
$5820 
$22236,197 
$4656,05 whole tax. 
.005 on $1 ; $27 
$6,8775 6^'*; $12,78 



JTs. 



(.015 on $1 
-\ $112,50 
($18 
($7,40 
($9,225 



269.11 3 I $260,9922 



$713,37 
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EX. 


ANS. 


270. 
270. 
270. 
270. 
270.' 


5 
6 

7 

8 


6T. Ucwt.lgr.\6.58lb. 
3T. 7cwt 

j 6T.\3cwt.2gr.4lb. 

I $308,4774 
$792,612 


9 
10 
11 
12 
13 


$n96,343+ 

$744,546 

$255,835 

$4,09+ 
$125,18f 


271. 
271. 
271. 
271. 
271. 
271. 


14 
15 
16 
17 
18 
19 


$386,<il9 + 

1466,278 

$1101,24; 10,14 

$7936,50 

$820,4625 

$16,206+ 


20 
21 
22 
23 

24 


$1512 

$423,36 

1251,453 + 

$1457,75 
f 22.605cwt. (are. 
($68,5856 duti/. 



272.1 



1 I 9mo. 15da. 



273, 
273, 
273, 
273, 



9mo. 
8fmo. 
7 mo, 3da» 
6^mo, 



21+ days. 

6 mo. 6cUi, 

26^(fa., or on July 28. 



274, 
274. 



10 



48^7 2^da. or on Sept. 19 
2Sl^a. or Dec. 30th 



51y*y<fo., or Sept 22, 
57+da., or July 29. 



275. 



I 11*0,50 



276, 
276, 
276. 
278, 
278, 
278. 
279. 



$0,66 
$0,49 
$1,00 



75° 

19 carats. 

$0,13^ 



8 



$0,30 



'1/6. at8cte.l/6. at 
^ lOcts. 3/6. at 14c/*. 
4/6. each. 



1 I 80 pounds of each. 



1 calf, 2 cows, 1 ox, 1 colt. 
3 gallons of water. 



Ij 2 [ 75 pounds of each. 



36^a/. at 75., 24^a/. at 7^. 6d. and at 9s. 6rf., 12ya/. at 9*. 

10 at $2, 15 at $f. 

25/6. at 5 and 7, 100 at 7jc/g., 37^ at 9^, and 50 at lOcto^ 



280. 
280. 
280. 

281. 
281. 
281. 
281. 
281. 
281. 
281. 
281. 
288. 



22 pound of each. 

9gaL of water, 40^ at |2,50, 13^ at $3. 

12 calves, 12 sheep, 16 lamhs. 

8 at $6, 8 at $7, 4 at $19. 

90^a/. at 4s. and lOgal. each at 6*. 85. and 10*. 

6 veils, 12 pants, 6. coats. 

30 at 15 carats, and 4 each of 20c., 22c., 24c. 

10 at $1, 15 at $1, 10 at $5. 

$8591,975. 
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289. 
289. 



EX. 

"2" 

3 



AN8. 



$8637,168+ 
$9777,636 



ANS. 



$176204,4729 
£14014 18«. 2c/. 4. 



290, 
290. 



$6005,368 
$807,874 + 



2 



.07 per cent abovepar,. 



291.113 $12286,06 
29l.\\i\^i591 f'nc866centini€s. 
291.'il {$6657,693 



Ul 250,52 

( .03 per cent nearly, below par. 



299. 


1 1 


|22oA ions. \ 


3 


12^^i^tons. 1 


5 


1006,5771 


299, 


i 2 j438^ tons. 


4 300.14 r. 1 


1 




301. 


1116 


15|M 1 


29:76,765625 


301. 


2i225 


16 


Hff 


3010,4976 


301. 


3676 


17 


ifoof 


3134012,224 


301. 


420164 


18 


7,84 


32.0184528125 


301, 


5-^14369 


19 


58,140625 


'^^ToFe 


301. 


6 


1795600 


20 


250tVt 


rm 


301. 


7 


605,16 


21 


51030,81 


30L 


8 


.276676 


22 


216 


36,3l.54ff 


aoi. 


9 


9,765625 


23 


I3ft24 


•^ 53T44T 


301. 


10'.U0274576 


24 


373248 


301. 


1 1 60639,0625 


25 


1953125 


39;i4b80,936 


301. 


[ag 


26 


2515456 


40 


,000244296875 


301. 


27 


20736 


41 


2893640,625 


301. 


14 


n 1 


28 


59049 


42 


10.272025 



307. 


1 


307. 


2 


307. 


3 


307. 


4 


307. 


5 


307. 


6 


307. 


7 



7 

12 

15 

48 

8 

.14 



.25 


|15 


.1581 + 


22 


3 

T 


16,7 - 


16 


.779+ 


23 


.2828+ 


2505 


17 


.149 


24 


11.618 + 


89,409+ 


18 


5,01 


25 


137,84 


.453 


19 


14,015 


26 


.885+ 


.93+ 


20 


1,2247 + 


27 


75.15 


.9682 + 


21 


ff 


28 


400.06 



309. 


1 


30/t. 


1 2 


221 siones. 


309. 


1 


343 


I 3 


21^r rods. 


310. 


. ( 60rc?«. wide. 
^ \ ISOrds/long. 


8 


94,708//. 


310. 


9 


53.3^ft 


310. 


5 l0A.0B.29jP.168lsg,ft. 


10 


8.66|/if. 


310. 


6 75//. 


11 


825.8 miles. 


310.. 


7 135//. 


12 


$100 
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311 
311, 
311, 
311, 



316, 
316. 
316. 
316. 
316. 
316. 
316. 
316. 
316. 
316. 

317. 
317. 
317. 
317. 
317. 
317. 
317. 
317. 
317. 
3I7' 



EX. 
IF 

14 
15 
16 



75/t. 
28.2B +ft. 

11.041 rrf». 



EX. 

17 



ANS. 



I 4.405+ «»., 
' 6.739+«»., 



1st man's share. 

-V , 2d " 

13.866 +m., 3d " " 



315. 


1 


12 


6 


179 


1 


2,026 + 


5 


.729+ 


315. 


2 


49 


6 


364 


2 


12,0014+ 


6 


.015 


315. 


3 


36 


7 


439 


3 


.232+ 


7 


.185 + 


315. 


4 


247 


8 


3072 


4 


27,0001 + 


8 


4,339+ 



1 

2 
3 
4 
5 
■6 
7 
8 
9 
10 



i 
3 

•3 

i 



1.97+ 

3,83 + 



27ft. 

il9/)J., length of each side. 
21 66sq, ft., area 
36/?., length of each side* 
8.57+//. 
i 9.77//., length and breadth. 
/ 19.54+A. height. 

10.126 cu. ft. 
(45 cents per yard. 
( 2025 -whole number of yards. 



9 
10 
11 
12 
13 
14 
15 

16 



64/6*. 

Bfi., length of each side. 

6 prlobes. 

11331 

12*71. long, -6m. wide, Mn, thick. 

24//. long, 20//. wide, 9//. deep. 

20 feet. 
f 54 + m., 1st woman's share. 
;s69+»«., 2d . **' "'" 
[leV?., 3d *' ' .--'f.f 4tb, 3.76m. 



^8 



3ia 

320. 

m, 

321. 
321. 

322. 



b9 



$80 



$396 



200/;^., to bring back the nearest. 



5 miles. 

S2 



^2730 

?;64.96 



7911^/*. 

lOmi., 7/wr., 27rds., l^^ 



\ 



6u6\bu, 



2 I ISda.; S]2ffiL || 3 | 6 



324.11 2 



3125000 



325. 
325. 



100000000000000 
13200 



$18000 
$327,68 
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ANS. 


326. 
326. 
326. 


1 

2 
3 


118081 

2044 

U11184810 


4 

5 


$42949672,95 
938249922+ ships. 



341. 


24 


$4166,40 


28 


2^ hours. 


32 


117^6. 


361$2100 


341. 


26 


9f days. 


29 


$4,33J 


33 


$693 


37 


$0,07^ 


341. 


26 


36 feet. 


30 


$100 


34 


11 cents. 


38 


$126 


341. 


27 


$1770 


31 


5^ yards. 


35 


156 


39 


$44,10 


342. 


40 


$43 




60 the first. 


342. 


41 


$246,75 gain. 


47 


100 " second. 


342. 


42 


5Ar. 27 mi. I6^jsec 


' 140 " third. 


342. 


43 


40 yards. 




180 " fourth. 


342. 


44 


10 hours. 


48 


16|^ inches. 


342. 


45 


36 days. 


49 


2^j months. 


342. 


46 


lifdays. 


50 


35^ yards baize. 
$2,20 per yard. 


342. 






cw 


343.|:51 
443.' 52 


$12 




'$2317,15^'*. 


$1,20 


58 


$1853,72^'^. 


443J53 


$78,6524-di8Count. 


' $2317,15 CV. 


343.154 


$129,60 




1 $2780,582)'*. 


'^t^ 


3 $19,375 most advan- 
( tageous for cash. 




'$95,10A'«. 


59 


$95,10:5'*. 


343. 


56 


$292,823 gain. 


' $133,14(7'* 
$152,162)'*. 


343. 




($122,70^'6". 




343. 


57 


] $163.60 Z?'«. 


60 


74 ounces. 
8f days. 
17 times. 


343. 




( $196,32 1"«. 


61 


343. 






1 


62 




344. 


63 


4{} days. 




$62,223+ more advanta- 


344. 


64 


5 months 24 days. 


67 


geous in bond and mort- 


344. 


65 


68 days. 




t gage." . 


344. 


66 


126 gallons. 


6e 


$3312,417+ 


344. 


— 




69 


$42,60 


3-45:1 


7t) 


4 yards high. 


77 


$36000 


345. 


71 


20 hours; 140 miles. 


78 


41,13+ bushels. 


345. 


72 


( $2 the first. 
($6 the second. 


79 


137.942+ feet. 


345. 




„. 


' The second, 10 days 


345. 


73 


100 thousand feet. 






after the first; the 


345. 


74 


21f« 


80 




third, 8 days after 
the second, or 18 


345. 


75 


$3825 






345. 


76 


$144, better to pay cash 






days after the iBt 
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346. 


81 


$6890 


86 


12lbs. soap. 


346. 


82 


($13 16, whole cost 
\ $7, cost per acre. 


87 


5 o'clock 20m. P.M. 


346. 


88 


$#=:$0.66f. 


346. 


83 


32 days, or Mar. 16. 


89 


1 24 chickens. 


346. 


84 


( 516|^ slabs ; 
|$302,22f, cost. 


(36 turkies. . 


346. 






346. 




( $350 A's; $297,50 B's; 








346. 


85 


]$210 G's; $175 D's; 






346. 




1 $122,50 E's. 







347 
347. 
347. 
347 
347 
347. 
347. 
347 
347. 



8 days. 

$1797,50 first, 
$2157 second, 
$2516,50 third. 
$960 stock; 

$180 gain, first. 
$640 stock; 

$120 gain, 2d. 
49.945+ feet • 



94 I of a week. 
951l|^r. ; 134^ miles. 
( $309,677+ A's. 

96 \ $1032,258+ B's. 
($258,064+ 0*8. 

97 36^ days. 
9884461.14+ feet. 

99 $206,06 in favor of 1st invest. 



348. 
348. 
348, 
348. 
348. 
348. 



100 
101 

102 



23599680 cubic yards. 

$4646,363 

$1555,017+ 1st 

$4354,717+ 2d. 

$4304,663+ 3d. 

^$5781,263+ 4th. 



102 
103 

104 

105 
106 



$4004,338+ 
2160 men. 
j $57,142 A's. 
"I $42,857 B's. 



5th. 



105 $31 



8 hours. 



349. 
349. 
349. 
349. 
349, 
349. 
849. 
349. 

350. 
350. 
350, 
350. 
350. 



107 

108 

109 
110 



115 



116 



117 



' $30 com. diff 

$2460 whole cost 
'$144,03 A's 

$ 90,12 B*s 

$ 63,45 C's 
($168,35 D's 

.06397 

$14467,505 



HI 
1121 



974- pounds. 

J^ ' of a cent cost ; 
of a cent sold for ; 
•^ gain on each ; . 
80 eggs sold, 
years- 
141943.0587+ cubic feet. 



113 

1 



84 



166A. 3R. 38.72P. 
(A, 25 days, 
^ B, 30 days, • 
(0, 37|days.. 
$360,56 nearly. 



118 
119 
120 
121 



6y®y hours. 
I08yV planks. 
5 inches. 
$4006,54 + 



352. 
352. 



2 
3 



36 acres. 

5 A. IR: I5P. 



135 acres. 
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2 
3 

4 


ANS. 


EX. 


ANS. 


353. 
353. 
353. 
353. 


437A 2/?.. 34P-f- 
291^. 2R. \6P. . 
35^. OR. 25P. . 
20A 


5 

6 
7 

8 


40^. 

1 5 A. 

2iA, ]R. 8P. 

21 A. OR, 16P. 



364.1 
354. 
354. 


2 
3 

4 


21A Oit 39.824P. 

92\.875sq.ft, 

704.\26.^q.yd. 


5 
6 


60 A 3/e. 12.8P. 
270 A IR. 24P. 


356. 
355. 


: 2 
1 3 


5b4.3376 
125.664 I 


4 
2 


179.U712 
7418 


1 3 4360.835-h 


356. 


2 19.635+ . II 3 1- 153 9384 


1 4| 1.069+.^^. y^ 


357. 
357. 


2 
3 

2~ 
3 

4 


615.7536 
4071.5136 


4 


19699 


6571.72i 


llOUq. mi 




358. 
368. 
358. 


268.0832 
2144.6656 r.m. 
259992792079.869-4- cmi. 


5 

1 
2 


904.7808 C.//5. 
OlQOsq.fL 
]4i0 sq.ft. 


369. 
359. 


2 
3 


\\0692c,in. 
42fc./. 


4 315^ gallous. 
•5 13820 c.yj^. 


360. 
360. 
360. 
360. 


2 

4 
2 


233.33J vy.//. 
2S2T A^ sq. in. 
6283.2.S7.//. 
.•36442.56 


3 
4 
5 


12 
9(] 

73 


t571 712 
50 9952 
63.125 




361. 
361. 


2 
3 


4380 
2484 


5 


5620 
5760 


6 
7 


14400 
1800 



362.11 2 .1 9160:9056 || 3 f 8659.035 |i 4 1 2827.44 
364.11 2 I 32.4938e/2. jl :^ | 28.2574»Vi. 



365. 
365. 
365. 



197.459+ gal. wine. 
I<52.6l3-f gal. beer. 



( 144. 856 -f- wine gaL 
1 119.293 4- beer gaL 
149.23+ wine gal. 



1 I 40M.' II 2 t 25/5. II 3 I „50M. II 4 | 2oM: 



367. 
36S, 
368. 



370.11 1 I 60M. 



4016. 

Xirty \^in , 2in., 4in. 



II 2 I 40Zi. 



64//>, 
150/5. 



II 3 f 25/5. 



371.11 1 1 7fA • 11 2 \\\ft. 




372.11 1 1 40/A. tl 2-1 100/5. j| 3(-60^>. || 1 


1 576/5. 


373.11 2 1 2250/5. ~ 


— 


374.11 Ij 259200/5:tr^|1.47-F/5.|j 3 |-?:i+/5.|f4 1 


1.21-f-m. 
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AN8. 


376. 


1 


23mt. 2760//. 


7 


6da. UUr. 


375. 


2 


6760ft. 


8 


\3ift. 


875. 


3 


2kr. 56m. 


9 
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